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SURGERY OF THE PITUITARY LESION 
Ih CiivnLES H Frazier, MD 

oi Rmi von PHI V, Pv 

1 llOM TIU NU HOSl IK I( ( lilsir Of Tllf IIOMITVI OP TIM UM\ FUSITf OP PE\NSfL\A'fIV 

The surgeiy of pituilai} lesions has giown dining the past fifteen years 
from a pioblem of minoi to one of majoi importance The fiist operation 
upon the pituitaiy liody m oui neurosurgical clinic was performed in 1912, 
and toda} pituitaiy lesions lepiesent 15 pet cent of oiu register of intra- 
iranial tumois The suigical piohlems heie involved differ m many lespects 
fiom those of tumois of the ceiehial or cerebellai bemispheres In the latter 
we mai be dealing with tumors wnthin 01 wuthout the brain mass, tumors 
coitical 01 subcoitical, tumois encapsulated 01 non-encapsulated, tumois often 
diflicult of localization, many of them mopeiable, tumois in most instances 
associated with a high degree of inti acranial piessuie, tumors often of large 
dimensions, tumois foi the most part malignant 

Conti ast these physical factors wnth the pituitaiy lesion The diagnosis 
in most instances is appaient the location constant, the lesion entirely extra- 
cerebral, the jiathology m the majority of instances benign, the size rarely of 
dimensions laiger than the English w'alnut, often without any increase in 
intracranial pressuie The surgery of pituitaiy lesions differs from that of 
the brain tumor generally m that the primary purpose in the former is to 
save vision and 111 the latter to save life The intimate 1 elation of the pituitary 
lesion to the optic chiasm and optic neives is an ever constant factor and one 
peculiar to the pituitary as contrasted wuth the biam tumor 

Another distinguishing feature m these two fields of intracranial surgery 
is that there are for the pituitary lesion two avenues of approach, namely, the 
transphenoidal and the transfiontal In this clinic we have wavered at differ- 
ent periods betw^een one and the other, but for the past three years have aban- 
doned the transphenoidal loute Although realizing with the lattei a lower 
operative hazard, we w^ere however forced to recognize its limitations since 
recurrences of symptoms weie not infiequent By the transphenoidal route 
at most one can evacuate the contents wdiether liquid 01 solid, but the capsule 
remains undisturbed Were the capsule ahvays collapsible, so that wdien the 
contents were removed, the capsule collapsed, pressure on the optic chiasm 
and nerves would be released and the object of the operation accomplished 

=*■ Read before the joint meeting ot the New York Surgical Society and the Philadel- 
phia Academy of Surgery, February 8, 1928 
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iionienon, but by observation have the impiession that when the lesion is 
approached from an angle, as along the greatei wing of the sphenoid, rather 
than from directly in fiont, when the blade of the retiactoi does not press 
upon the structures diiectly overhung the pituitaiy legion, but to one side, this 
blood pressure break down has not occmred Hence in this lateral approach 
the portion of the lesion on the side opposite that of our flap is not so acces- 
sible However, when we are confionted with a lesion of large dimensions, 
especially m its lateial rathei than its anteio-posteiior dimension, the propriety 
of dividing the operation into two stages becomes appaient We therefore 
venture to suggest the propriet}'’ of a bilateral approach, as in following case 
Suiii)na)y — A young woman in her teens having for six yeais paroxysmal 
headaches, vertigo, visual hallucinations, epigastiic pains and later visual 
defects, has an exceptionally large pituitaiy adenoma To deal adequately 
with the lesion the operation is divided into stages, with an interval of three 
months At the first the right portion of the tumor is removed, at the second 
the left Both operations are well toleiated and the patient recovers with 
normal fields 

Female, aet seventeen years, File No 11339, was referred to the Neurosurgical 
Clinic of the University Flospital, January 26, 1927, through Doctor Baer of the Wills 
Eje Hospital 

Ptcvtotis Illnesses — As a child she had measles, chicken pox, diphtheria and whoop- 
ing cough Later typhoid fever and influenza (1918) 

Family Histoiy — There is no record of any endocrine disturbance in the family 
Father was killed in an accident, mother, three brothers and three sisters living and well, 
two sisters died from tuberculosis 

Histoiy of Picsent Illness — The patient was quite well until 1921, six years ago, 
when she began to have severe hcadacl'es, throbbing in character and referred to the 
supraorbital region These headaches at first lasted a few hours or for a day and then 
passed off, often associated with nausea and vomiting Tinnitus annum, right, often 
appeared after the headache subsided and persisted for a while Two months before the 
headaches began she had a curious attack in which she thought she saw pictures of people 
appearing and disappearing on the wall (visual hallucinations) She heard no voices 
These hallucinations lasted for a day or two and then vanished She never saw bright 
light or scintillating scotomata During the succeeding year the headaches recurred 
from time to time and were worse on stooping 

January, 1926, her vision began to fail as the patient said a film seemed to be 
growing over the eye from the temporal side She noticed especially at night, as she 
lay in bed, that each night she could see less and less m the temporal fields 

As time went on she complained of a sense of weakness m the knees and later of 
ctamps especially in the epigastric region These pains were not related to the ingestion 
of food, at one time she had an attack of tiansitoiy blindness All the while her head- 
aches were continued with varying severity, mostly throbbing and frontal Vomiting 
was occasional At times she complained of vertigo, objects appeared to be turning 
around from left to right Meanwhile her vision was becoming more and more impaired 
until she had another attack of transitory blindness on this occasion m the left eye 
Menstnial Histoiy Periods began in sixteenth j^ear, two periods each month, excessive 
and painful Arrest of menses April, 1927 

Physical Examinatton — Head Nothing abnormal about ears, nose, mouth or 

features Neck There is a palpable and symmetrically enlarged thyroid gland Thai ax 
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CHARLES H FRAZIER 


The breasts arc large for her age and rccentlv iiave grown considerahlj in size The 
lungs and heart present no abnormal signs Blood pressure 106-54 Lxli The 

liands and feet seem disproportionatelj large for her age and race (colored) Nciiio- 
lotjical Examiiiatwii The reflexes are normal, there is no motor or sensorj disfunction, 
there is, however, impairment of sense of smell (left) and a right hori/ont.il nystagmus 
Pituitaiv Plioioiiiciia — Pitiiitari fossa 22 mm In 16 mm Beginning 
atrophy of tlic dorsum sella Bawl iitclaholn)ii minus 20 per cent Picxxiiic Frontal 
headache Pressure of cerebrospinal fluid 19 mm llg 

Endooinc — Enlarged hands and feet Smooth shun skin l^iil irged breasts Acces- 
sion of weight ten pounds Amenorrha i Enl.irged tin roid gland 

OplUhabuic — Bitemporal hemianopsi i There is pallor of both discs, especialle on 
the nasal sides and more so of the left dise, with .1 \cllow wa\i .ippcar nice Vision, 
O D 6/6 O S 6/12 There is a crossed diplopia .iiid some dnergcnce 

last Opcialioa — Jnh 1, 1927 1 1 .ansfrontal cr.iniotom\ The flap was reflected 

from the right side, the lower niargni of the flip about the middle of the forehead, rather 
than ill the eiebrow There was considerable dural tension, but this was found to be 
largeh due to a collection of fluid m the subarachnoid sjiace so that when the dun was 
opened and the fluid escaped m consider ible (|uaiitit\ the pressure subsided 

Our usual technic was followed, ele\ itiiig the front d lobe and following the direc- 
tion of the greater wing of the sphenoid The right optic ner\e was soon reached, much 
farther out than in the aier.ige case The lesion w.is exiiosed and found to be a c\st 
adenoma About a half of a lupodermic sermge full of blood\ fluid was e\acuatcd 
The c\st wall was then penetrated and found to he lined with a la\cr of glandular tissue 
As much of the wall as presented on the superior siiiface and on the lateral surface was 
remoeed that is, on the right side No attempt was made to deal with the lesion on 
the left side Tampons saturated with .idrenalm were applied to the ca\it\ for a few 
moments before the final closure of the wound, it which time hemostasis was complete 
Wound closure without drainage During the operation the blood pressure and pulse rate 
remained practicalh unchanged The pulse rate was lower at the close than at the 
beginning of the operation Immidialc Result Operatic e reeoccrc Dischaufc from 
the hospital, Juh ii, 1927 

In this cise it was decided to renioce the tumor m two stages confining our efforts 
at the first stage to the left side and reseremg the remocal of the right side to the second 
stage Since her discharge the patient has been free of semptoms Her menses returned 
m September for the first time since April The patient obserces that she drinks more 
w'atcr than prior to the operation, 14 to 16 glasses a dac (pohdipsia) 

Rcaditussiou — The pitient states her nsion has improced and the fields show 
definite retraction of the temporal fields, more marked on the right than on the left (sec 
Chart) The cerebrospinal pressure is now 10 mm Hg as compared with 19 mm Hg 
before the first operation 

Second Opciation — October 3, 1927 Transfrontal craniotomi left Local anes- 
thesia Closure under ether The flap w'as reflected from the left frontal area preciseh 
corresponding to that of the first operation on the right — that is, a high frontal flap 
w'lth the incision about the middle of the forehead The dura was moderatclj tense 
as before and there was considerable fluid in the subarachnoid space 

The frontal lobe was carefully elevated until the olfactory nerve w'as seen, and then 
the optic nerve and to the inner side of the optic nerve the bluish w'all of the tumor A 
needle was introduced but no fluid was w'lthdrawn 

An incision w'as made with a capsular knife and as much of the wall as presented 
was removed with a pituitary punch, so that the left optic nerve and the corresponding 
half of the chiasm was entirely free of pressure 

There was practically no bleeding although a small muscle graft was placed in the 
raw bed of the adenoma as a guard against oozing, and the w'ound closed w'lthout drainage 
Comment — Particularly impressive today was the uniform pulse and blood pressure 

4 



SURGERY OF IHE PITUITARY LESION 


which continued at i^o llnoui;honl llic opciatton and the pulse usually between 8o and 
on ImttudnUc Rc^iill Opeiativc Rtco\cij Palhnlogical Diaqnosi'; Pituitary 
adenoma (basophilic) 

The patients coin alcsccncc was uneventful and she w^as discharged fiom the hospital 
Octobci 14th clc\en da\s after the opeialion Her vision at this time w’as 0 S 6/6 
and O D 6/12 There was no obscui alien of the temporal fields 

One natuially hesitates to pioiiose a two-stage pioceduie when one stage 
will siiflice hnt the suggestion is made chiefly as a measuie of safety and 
would seem to he justified by oui expeiience m pituitaiy suigery But while 
the piimau exposuie of the lesion is accomplished wuthout ha/aid or diffi- 
tulU. the subsequent steps of the pioceduie, that is the removal of the lesion, 
might he said to he a ticklish peifoimance The steps incidental to the 
icmo\al ot an endothelioma may be tedious, but the tumoi is usually readily 
accessible especially those sagitally situated, and little haim is afifected by dis- 
jilacement of the ceiebral mass suiiounding the tumoi Even the exposure 
and lemoval by suction of a degenerating glioma 01 the lesection of a ghoma- 
tous C3'st IS attended wnth minoi difficulties and little ha/^ard 

But with pituitai)" lesions one must proceed gingeily In the fiist place 
theie IS, as already mentioned, the harmful effect of leti actor piessure Then 
one must be esjieciall) caieful not to make undue ti action on the capsule It 
would seem a simple thing aftei the capsule has been fieed on its lateral and 
anterior aspects to dislodge and extiact the capsule in toto by model ate trac- 
tion But such an attempt has been found to be a hazardous procedure Here 
again one may see an alarming fall 111 blood pressure One must be content 
patiently, wnth special jiunches and scissors, to resect the capsule piecemeal 
E\ery step in this piocess must be executed with great delicacy, with a min- 
imum of force It IS because, theiefoic, of these attending risks that addi- 
tional precautions must be observed and only liy so doing can one keep the 
operative mortality reasonably low In our recent senes of eleven trans- 
frontal craniotomies theie was one fatality We have not yet reduced the 
mortalit}" below' 3 5 pel cent m a series of thirty-five consecutive trans- 
phenoidal operations But the inadequacy of the proceduie, wdule free of risk, 
has a larger percentage of recurrences so that foi the present at least w^e feel 
obliged to adopt the transfiontal method as the proceduie of choice And 
in tumors of large dimensions we employ the dual appioach as recommended 
m this paper 
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Our continued inteiest in the subject of post-operative pulmonary atelec- 
tasis has served to convince us more firmly m the probability of the statement 
made in our first repoit ( Vnnals or SuRGnu\, April, 1924, p 506), "that 



the phenomena of pulmo- 
nary collapse of varying 
degrees, together with pul- 
monary embolism and 
infarction, are the real 
etiological factors m post- 
operative pulmonary com- 
plications " We agree with 
Mastics in his recent esti- 
mate that over 70 per cent 
of the so-called post-oper- 




ative and post-anaesthetic 
pneumonias are varying 
degrees of atelectasis We 



again state our belief that 
in the small proportion of 
true pneumonias develop- 
ing post-operatively, all 
start as varying degrees 
of atelectasis, and upon 
these lesions are engrafted 
infarction and infection 
Massive atelectasis in- 
volving more than one lobe 
of the lung, is usually 


I IG I — C M , male, white, fifteen years Pennsylvania Hos mistaken for pleural effu- 
pital Forty two houis after radical right inguinal herniorrhaphy, ^ 

massive atelectasis left lung SlOll, empyema Or piieU- 


* A demonstration by motion pictures of the clinical phenomena of post-operative 
atelectasis and bronchoscopic removal of obstructing bronchial secretion, before the com- 
bined meeting of the Philadelphia and New York Academies of Surgery held Feb- 
ruary 8, 1928 
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mothoiax Loha) atelectasis, involving but one lobe, is diagnosed lobai pneu- 
monia Lobnlai atclectasn, involving scatteied areas in one or more lobes, 
receives tbe diagnosis of bronchopneumonia oi pulmonaiy infaiction The 
fact that atelectasis has been recognized as a congenital lesion, occurring 
spontaneously, m bronchial and pulmonai}’^ infections, in nonpenetrating 
A\ounds of the thorax, abdomen and lowei extremities, m inci eased abdomi- 
nal pressure associated uith tumois intestinal distention and peritoneal 
effusion, in postures immobilizing tbe tboiax and abdonen, m nasal and 
jiharyngeal diphtheria , m 
foreign bodies in the tia- 
chea or bronchi , and fol- 
low mg operations upon 
the abdominal wall.mtra- 
abdominal organs geni- 
talia and low er extiemi- 
ties indicates that more 
than one etiological fac- 
tor ma}' be nnolved In 
the thirty-three cases of 
post-operative massive 
atelectasis whose records 
w e have been able to study 
w e are persuaded that tw'o 
factors have been constant 
m this group hi st, a thick 
vicid bioiicJiial scciction, 
and second, some vihibi- 
tioii of coughing Because 
of the thick, tenacious 
character of this bron- 
chial secretion and the in- 
ability, or disinclination, 
of the patient to clear it from the bronchi, it accumulates in the dependent 
portions of the bronchial tree until at some point or points this stream of 
mucous completely occludes the lumen If this occlusion takes place in a 
small bronchiole, we will have lobiilai atelectasis, if it occurs in a bronchus 
leading to one lobe, we have lobai atelectasis, and if it occurs in a main bron- 
chus of either lung, we will have massive atelectasis 

The mechanism by which such an obstruction may be produced has been 
recently suggested to us by the experimental wmrk of Archibald, reported before 
the Association of Thoracic Surgeons at the New York meeting m 1927, upon 
The Dangers of Cough (^Aich of Suig , vol xvi. Part 2, No i, January. 
1928, p 322) The question was raised by Archibald that if the bronchial 
secretions are not entirely expelled by the expiratory effort, they might be 
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Fig 2 — C M, male, -white, fifteen years Pennsylvania Hos 
pital Rontgen ray taken fourteen hours aftei bronchoscopic dram 
age of the obstructing secretion from left main bronchus 
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drawn fuither into the Inontlnal ticc by the following mspnatory rush of air 
He found that substances of a consistency of mineral oil ^\cle drawn further 
into and piobably i cached the teiminal alveoli of the lungs after a number of 
coughing spells stimulated by mechanical in nation of the pharynx, while 
substances ot giealei consistenc}' and viscosity such as mucus and sputum 




J 


were expelled by the first 
cxjiiratory e f fort and 
cleared from the bron- 
chial tree and were rarely 


A 


drawn further into the 


bionchi It IS conceivable 


that when the r iscosit}' of 
the broiuhial seciction is 


not sufiicient to insure its 





♦ 




tomplctc exjnilsioii by the 
cxjiirator} cough, nor suf- 
ficiently fluid to be draw n 
into the tci mmal bronchi- 
oles, It will move back- 
w' .1 r d a n d f o r w a r d at 
expiration and inspiration 
and definite wa^es wnll be 
treated u])on its surface 
Theic is one point, of 
course, w'here the expir- 
atory and the inspiratory 
wave meet and here a 


V 

A _ 

T'c 3 — dsfi I iliontorv of Sur^icnl Rcsnrcli Ijiii\cr';it> 
of PennsjhTnii, PliiHdclplin Rontetn n> nKeii I)> Oocior Pen 
dersnss, t\\cnt> four Sours lief ore tSe txplorWorj Wiiuolonn onil 
cxperimcntil production of missis c post opentisc pulmoinrj itelcc 
tisis of limp 



form of tidal bore may 
he created which can be 
compared to the w'ave 
jnoduced by the meeting 
of tides m a narrow’ bay 
Tins suggests to us an ex- 
planation of the piling up 


of the stream of vicid bionchial secretion into w’aves, one or more of w'hicli 


finally reach the opposite wxill of the bronchus and because of its viscosity, 
sticks and completely occludes the lumen of the tube With lecturing cough- 
ing and maiked mspnatory elTorts this mass of secietion is drawm fuither 
into the bronchus and complete obsti uction is maintained 

Clinically we have demonstiated that if this obstiuction can be overcome 
by making the patient cough by a change of position, as suggested by Santee 
by vigoious shaking, and m young children, by actual siiankmg, and an airway 
be established past this point or points of obstruction, the patient may, tempo- 
rarily at least, free the bronchial tiee of laige masses of secretion and thus 
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icinflale the ])iilmonary tissues In eight cases we have found it necessary 
dehbeiatel} to aspnate thiough a bronchoscope the obstuicting poition of 
this bionchial secietion, and in each case immediate aeiation and lemfla- 
tion of the pulmonaiy tissue distal to the point of obstruction has followed 


The similaiity of the 
atelectasis found bj 
Chc\ahei Jackson in foi- 
cign bod\ obstruction of 
the bronchi to that of 
post-ojicratn e massnc 
atelectasis vas discussed 
M ith Jackson In Leopold 
and Lee in 1923 Leopold 
suggested a condition of 
dronned lung to account 
for the densit} of the 
Rontgen-ra} shadon 
found in post-opeiative 
massi\e atelectasis 
Dronned lung was de- 
sciibed I)} Johnson as an 
accumulation of a fluid 
exudate in the bronchi 
and air \esicles distal to 
the parti all} obstructing 
foreign body The air en- 
ters and leaves until such 
a time as the vesicles be- 
come filled with exudate 
In such a lesion there 
would be no actual de- 
crease in the size of the 
lung, no true atelectasis, 
and, the: ef ore, no dis- 
placement of the heart 
such as we find in the 
classic picture of massive 
atelectasis 



Fig •} — Dog 456 L^boratory of Surgical Research Univer 
sit/ of Pennsylvann, Philadelphia Rontgen ra> taken bj Doctor 
Pendergrass, twenty four hours before the exploiatorj laparotomy 
and expel imental production of imssne pulmonary atelectasis of 
right lung — normal 


Recently at the Pennsylvania Hospital we have bad presented an unusual 
opportunity in a case of massive post-operative pulmonary atelectasis of the 
left lung following a radical right inguinal herniorrhaphy under ether anes- 
thesia During the administration of the anesthetic there was more mucus in 
the respiratory tract than usual, an observation which is very common in this 
group we have studied About twenty-four hours after the operation breath- 
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mg became peculiarly distressing It was quite evident that it was voluntarily 
restrained because of the pain m the operative wound The temperature began 
to rise and there was a slight midsleinal pain Forty-two hours post-opera- 
tively, the lespiratory distiess was more marked, and the cough was short, 

^ , shallow and but slightly 


productive of a tenacious 
' * sputum At this time there 

y ' was distinct displacement 


of the heart to the left of 



its normal position, and 
the clinical diagnosis of 
massive atelectasis of 
Doctor White was con- 
firmed by Rontgen-ray 
examination by Doctor 
Bishop Ten hours after 
the onset of these clinical 
symptoms and three hours 
after its confirmation by 
Doctor Bishop. Doctor 
Clcrf drained through a 
bronchoscope from the 
left main bronchus 9 c c 
of the usual character- 
istic thick, tenacious 
bronchial secretion Bac- 



teriologic examination of 
this secietion gave a pure 
culture of pneumococcus 
There w as immediate re- 
lief following this bron- 
choscopic drainage, more 
complete and satisfactory 
than in any of the previ- 
ous cases m which this 


Tir s — Dog 456 Lnbontory of Surgicil Rcsc-irch Unuersitj 
of Pcnnsylvinn, Phihdclplin Uontgcn ny by Doctor Pcmlergrtss, 
three hours iftcr cxplontory Hpirotoniy xntl the broncboscopic in 
trocUiction of 7 c c of the obstructing secretion rcmotcil bj Doctor 
Clcrf from the left mun bronchus of the piticnt, C M (Pig i) 
with m-issive post opcr•lU^ c ntclcctxsis 


had been attempted The 
fact that in the other 
cases forty-eight hours 
was the shortest interval 


between the onset of the symptoms and the bronchoscopic drainage was the 
explanation we gave for the more satisfactory lesults at this time (See pro- 
tocol No 2 of Doctor Cierf ) This specimen of bronchial secretion was kept 
upon the ice for the next twenty-four hours until it was possible to provide 
the setting for its introduction into the mam bronchus of a dog In order 
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4 



r 


that all of the suspected etiological factois be piovided, the dog was fiist nar- 
cotized with moiphia, etheii/ed. and then an operative incision was made 
tluough the uppei half of the light lectiis muscle, enteiing the abdominal 
caMt} Tins wound was closed by continuous layei sutures of silk and then 
stiapped with bioad adhesive plastei which encircled the lower portion of the 
costal aiclies, as we dress so many of our uppei abdominal wounds. The dog 
was then laid upon his 

right side and after co- ^ 

cainizing the nasophar3nix w 

the broiichoscojie w^as in- , ; 

f 

troduced into the mam 
bronchus of the right 
lung and / cc of the se- 
cretion p r e ^ 1 o u s 1 y re- 
11101 ed from the left mam 
bronchus of the patient 
w^as introduced into the 
right niaiii bronchus of 
the dog At first there 
w^as definite coughing 
and struggling, w h i c h 
fortunately r e s u 1 1 e d in 
the drawnng of the secre- 
tion into the deeper por- 
tions of the bronchial 
tree At this point Doc- 
tor Ravdiii introduced in- 
traperitoneally 250 nigm 
of sodium amytal, with 
the object of producing a 
deep narcosis and elim- 
inating the cough reflex 
This was promptly fol- 
lowed by a deepening 
narcosis and the disap- 
pearance of the cough reflex With the loss of the cough reflex, respiratory 
efforts became deeper and the entire mass of bronchial secretion was drawn 
into the right bronchus A few minutes after the ^completion of the intro- 
duction of the bronchial secretion and following the removal of the broncho- 
scope, definite respiratory distress developed This distress was so marked 
that It seemed for a time that the dog was about to die The respiratory 
movements finally became regular and rhythmic and before the dog was 
placed in the kennel Doctor Ravdin said that the movements of the right side 
of the chest were almost lost, while those of the left side were very much 
exaggerated, and there was distinct bulging and a visible increase m the size 
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Fig 6 — Dog No 456 Laboratory of Surgical Research, Um 
versity of Pennsylvania, Philadelphia Rontgen ray taken by Doc 
tor Pendergrass three hours after e’cploratoiy laparotomy and the 
bronchoscopic introduction of 7 c c of the obstructing secretion 
removed by Doctor Clerf from the left mam bronchus of the 
patient C M, (Fig i) with massive postoperative atelectasis 
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of the left half of the thoiaeic cavity The was Kept on his right side for 
thicc houis, at the end of which lime a Rontgcn-iay examination made by 
Doctoi l^endergi ass at the Univeisiiy Hospital showed that there was com- 
plete atelectasis of all lobes of the light lung with transposition of the heart to 
the light beyond the sjMne (See piolocol No 4 of Doctor Pendergrass ) 
Although various substances have been tried to produce experimentally 
pulmonaiy atelectasis as fai as we know this is the first successful attempt 
in which the obstructing bronchial secretion from a clinical case of post- 
operative massive atelectasis has been used to iwoduce it in an animal We 
feel that this opens a field of experimental research which will make it possible 
to evaluate the various etiological factors which ha\e been suggested 

pKorocoi No 1 — Alistract of liistor\ of Doctor St Cl.nrt, Pcnns\l\ania Hospital 
Cosmo Maudli, male, white, single, fifteen \tars of ape Peimsehama Hospital 

Jainian 7 1928 — /he p iticiit was operited upon In Doctor Lee .it about 2 pm 
tofliv and a ridical Iierinorrliapln iierfornied upon a right ingiim.al henna During the 
operation there w is more miieiis 111 the respiratore tr.ict th.m usual and In the following 
afternoon twent\-four hours later, there w is a definite cough, w’iiich, however, was 
restramccl because of the resulting pain in his operative wound There was a slight rise 
in temperature at this time 

J.aiuiarv 8, 1928 — The patient complained this evening about ii pm of severe 
midstcrnal pain and some discomfort m his chest He would put his hand over the 
left side of Ins pr.ecordia and point to it as the site of his discomfort 

Januarv 9, 1928 at 8 a m <ippro\im.itclv forlv-two hours after the oper.ation. Ins 
distress was more apparent and Ins cough short, embirrasscd. frec(uent, and but slight!} 
productive of a teincious spuUiin He complained of pain in Ins left axillarj region 
which extended to his pr.ecordia with each attempt .it coughing Tlic fever has risen 
slovvlj and stcadil} during the night and his sleep was defnntelv interfered with One 
dose of elixir terpeiie hvdrate with '/t gram of codeine sulphate was Ins onlv medication 
At the time of tins examm.ition, 8 .v vi , there was distinct displ.accment of the heart to 
the left Tins was between 2 and 3 cm to the left of its normal position There was 
hv perresonance 111 the left .interior ciiest which blended with gastric tvmpanv Pos- 
teriori} the findings arc those of consolidation llierc was some impairment, distant 
tubular breathing over the lower half of the left chest and posterior to the posterior 
axillary line Bv noon of this dav the apex was felt m the fourth interspace behind the 
fold of the left pector.ilis major muscle The whole anterior portion of the left chest 
was hvperresonant abov'c tins point .ind merged into the gastric tvinp.anv below Pos- 
teriorly the whole left chest posterior to the posterior axillarv line was impaired to 
percussion and there was distinct tuinilar bre.ithing and egophoiiv The short, painful 
cough was increased and restlessness was ver} apparent at this time There was a look 
of anxiety accompanying the restlessness Cvanosis graduall} appeared during the 
morning and bv noon it was quite evident m the lips, cars and under the finger nails 
At noon the contrast between the freely moving right chest and the comparative!} fixed 
left chest was striking At 2 p m the 1 ight border of the heart to percussion was to the 
left of the left border of the sternum (the compensating right lung was probably 
encroaching sufficiently to give a false right cardiac border) At this time Roiitgeii-ra} 
examination was made The fluoroscopic examination showed the typical picture of 
massive .itelectasis of the left lung The whole left chest was dark, in contrast to the 
right chest The right diaphragm moved freelv and with greater excursion than normal 
It was impossible to recognize the dome of the left diaphragm because of the density 
of the shadows Displacement of the heart was sufficient to place the right border 
beneath the sternum On deep inspiration the heart displacement was increased toward 
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the left <;Kle. so niueh so that the right border was distinctly to the left of the left border 
of the steriuiin This was for a distance of a few' millimetres An X-ray picture taken 
at this time was interpreted In Doctor Bow'cii as follows 

**^s-rac No 62537 Chest Rather typical collapse of the left lung There is, 
howexer less displacement of the heart tow-ard the left than we iisuallj expect There 
IS practicallx no displacement of the trachea to the left The lateral movement of the 
heart with respiration is sufiicicnt to warrant the diagnosis Presumal)ly, the lack of 
displacement is due to a rather nmisnal amount of fluid in the collapsed lung” 

Protocot No 2 — Doctor Clerf Jaimarj 9, 1928, 5 45 r m , Pennsxlvaina 
A dose of morphia, gi and atropine, gi 1/150, were given hypodermically and 

preparations made for bronchoscop\ 

With tlic patient on the operating table a moxiiig picture w'as started to show' the 
patient s efforts to expel tiie obstructing bronchial secretion This mox mg picture was 
continued during the bronciioscopic drainage 

Doctor CJerl’s report of the bronciioscopic drainage is as folloxvs 
‘A large quantitx of thick, tenacious mucoid secretion w'as coughed up through the 
bronchoscope as soon as it was introduced into the trachea, the left mam bronchus 
seemed complctch filled w ith secretion In all 9 c c w'ere aspirated and collected in 
a Lukens tube The mucosa of the trachea, the orifice of the right mam bronchus and 
the left bronchus with its subdivisions were inflamed The lumen of the left bronchus 
seemed practicalh normal in size Because of the continuous coughing efforts of the 
patient, it was difficult to make am obscrxations regarding bronchial movements 

Bronciioscopic diagnosis Acute tracheobronchitis Plugging of left bronchus and 
subduisioiis with thick, tenacious sccietion Secretion aspirated 

Remarks The 9 c c of secretion collected docs not represent the total quantity 
ApproximatcU three cc were coughed up through the bronchoscope and several additional 
cc were coughed up into the pharuix at the time of the laryngoscopy The character 
of the secretion differs somewhat from that usually observed in these cases It is gravish 
111 color and contains main tim air bubbles As observed bv Doctor Lee, this is probably 
due to the fact that bronchoscopy was performed very shortly after the onset of the 
collapse approximately ten hours ” 

Surgeons Dr Louis Clerg, Doctors Lunn and St Qaire 

In addition to the secretion xvlnch xvas obtained directly through the bronchoscope 
the moving picture show's very clearly the coughing up of several mouthfuls of this 
same vicid secretion after the bronchoscope w'as removed In other xvords, after the 
bronchoscope had established an airway bevond the point or points of obstruction, the 
patient himself w'as able to clear the obstructed bronchial tree by his own voluntary 
efforts at coughing far more thoroughly than w'e were able to aspirate the material 
through the bronchoscope The bronchoscope w'as of peculiar x'alue 111 overcoming the 
obstruction and establishing the airway, but it was the patient's ow'ii efforts which were 
most productive m clearing the bronchial tree of its secretion 

Protocol No 3 — Dr Gabriel Tucker January ri, 1928, Dog No 456 
Bronchoscope was introduced by the Jackson technic, local aiiccsthesia used, 4 per 
cent cocaine to the larynx The mucosa of the tracheobronchial tree was normal 
There W'as no abnormal secretion Secretion provided from the lung of a patient with 
massive collapse (Cosmo Manelli) (by Doctor Lee and Doctor Clerf) w'as introduced 
into the right main bronchus, and the larger bronchial subdivisions xvere filled with the 
secretion as high in the tracheobronchial tree as the carina With inspiration no lumen 
appeared past the secretion, show'ing that it was completely obstructed The preliminary 
morphine narcosis and ether amesthesia was reenforced by the intrapentoneal injection 
of sodium amytal This completely abolished the cough reflex Before the broncho- 
scope was withdrawn the cough reflex could no longer be excited by intrabronchial 
manipulation Careful inspection w'as made to insure that the secretion w'as placed onlj 
in the right lung 
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Bt ouchacopic Ftndinq — Mucosa of the tracheobronchial tree normal Complete 
occlusion of the riq:ht mam bronchus and its branches by bronchial secretion provided by 
Doctor Lee and Doctor Ckrf from a patient with massive atelectasis 

PuorocoL No 4 — Doctor PenderKrass Januarj 12, 1928, Dog No 456 
Control Films Heart is m the midline Both lungs aerated normally No increased 
densities were seen 

Three hours after insuniation of material into the right bronchus There is almost 
a complete atelectasis of the entire right lung, especnllj the right upper lobe and to a 
less extent the right loner lobe J lie heart is displaced to the right 



STUDIES ON EXPERIMENTAL PULMONARY ATELECTASIS 

1 THE PRODUCTION OF ATELECTASIS 
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In A paper published in the present number of this Journal it is reported 
that atelectasis was repioduced m the dog after the injection into the main 
bronchus of some material, lemoved by Doctor Cleif, from a patient suffering 
from this condition The piesent paper is one of a series of papers to come 
from this laboratory on the subject of atelectasis Previous attempts to 
produce experimental atelectasis by foreign bodies have been successful 
(Mendelssohn m 1841 and Lictheim in 1871) The more recent report of 
this type of atelectasis is that of Coiyllos and Birnbaum, whose excellent 
review of the literature should be read by those interested m this subject 
The use of material removed fiom a clinical case has not been heietofore 
reported, nor has the condition been reproduced by the use of a synthetic 
material, similar in its viscosity to that removed from the patient We 
believe that failure to reproduce this condition has been due to the inability 
to control the cough reflex and we further believe that with a material of 
proper viscosity, atelectasis can be produced at will without any alteration 
of the diaphragm other than that produced by the variation in the negative 
pressure of the pleural cavity which follow^s atelectasis 

In order that all of the suspected etiological factors be provided, however, 
the dogs were first narcotized with morphine, ansesthetized with ether, and 
an operative incision was made through the upper half of the light rectus 
muscle, entering the abdominal cavity This wound was closed by layer 
sutures and then strapped with broad adhesive plaster which encircled the 
lower portion of the costal arches, as we dress so many of our upper abdom- 
inal wounds Sodium amytal (sodium iso-amyl ethyl barbiturate) was 
injected intrapentoneally, the amounts varying from 25 to 50 mgms per kilo 
This resulted in profound anaesthesia, with abolition of the cough reflex for 
from five to seven hours The dog was then laid upon his right side and the 
bronchoscope was introduced into the main bronchus of the right lung and 
6 to 7 c c of the secretion previously removed by Doctor Clerf from the 
patient, or of the synthetic substance, introduced into the right mam bronchus 
With the loss of the cough reflex, respiratory efforts became deeper and 
the entire mass of bronchial secretion or acacia drawm into the right bronchus 
A few minutes after the completion of the introduction of the bronchial 
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seeietion ot synthetic piejiaiation and following the lemoval of the broncho- 
scope. definite lespnatoiy distiess develops This distiess is often so maiked 
that It seems foi a time that the dog is about to die The lespiratory move- 
ments finally become 
regular and rhythmic 



although due to the amy- 
tal they are slow The 
movements of the right 
side of the chest become 
restricted, while those of 
the left side are very 
much exaggerated and 
there is a distinct bulging 
and a visible increase in 
the sire of the left half of 
the thoracic cavity The 
apex beat of the heart 
shifts to the affected side 
within thirty minutes to 
three hours 

The secretion re- 
moved from the clinical 
case was studied in this 
lahoiatory for its viscos- 
ity It u as found to equal 
in viscosity to a too per 
cent solution of acacia 
( tears ) This study of the 
material from clinical 
cases IS being further con- 
tinued and will he the 
subject of a latei paper 
The protocols of the 
experimental work fol- 
lows The X-ray photo- 
graphs w^ere made m the 
anterior-posterior position 


Tk I — Dog 5?s L^l)ontor\ of Sui Rica! Rest ircli Uiinersit> durin£r lllSpll atlOIl allCl CX- 

of PtunsyKiiii i, Philndelphn Rontgcii n\ taKcn lij Doctor Ptn o i 

dergnss twtntv four hours htfort Hinrotomy and the c\[K.rinitiital nintinn and a lateral fillll 
production of massive post oper itivc atelectasis of the right lung — 1 ‘ ‘ 

1101 nni Uc, Rivdiii rucitr was also made 


Januarj ii, 1928 — Dog No i. No 456 a sinall mongrel, weighing five and two-tenths 
kilos, which had been given 1/6 grain of morphine per kilo, was strapped to the usual 
w'ooden operating table with- all four extremities extended and lying on his back He 
was antcstheti/ed with ether 1 he hair was shaved from the abdomen, the skiii was 
scrubbed with soap and water and iiainted with tincture of iodine, and the iodine removed 
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\\ itli alcohol Under surgical asepsis a tlircc-inch incision was made through the median 
eclue of the right rectus muscle into the peritoneum This was then immediately closed 
with a continuous single suture of silk to close the peritoneum, a similar suture to unite 
the anterior sheath of the lectus musele, and a continuous silk suture to approximate 
the skin and subcutaneous tissues The wound was then painted with iodine and the 
upper half of it was strapped with bands of adhesive plaster about twm inches wide This 
hand of adhesne plaster encircled the low'er portion of the costal margin, with the object 
of uninohiUnng as we some- 
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times do m upper abdominal 
operations tbc lower portion 
of the thoracic area 

At the completion of the 
operation Doctor Tucker, as- 
sisted b\ Doctor lackson, an- 
esthetized the pharinx and 
introduced a bronchoscope 
and through the bronchoscope 
7 c c of the bronchial secre- 
tion which had been remoeed 
Jit 5 30 PM on Januar\ 9, 
from Cosmo Manelli a pa- 
tient at the Penns^l\anIa Hos- 
pital This man de\ eloped 
massue collapse of both lobes 
of the left lung fort\ -eight 
hours after a right heriiior- 
rhapln performed b\ Docto 
Lee This material Iiad been 
remo\ed b\ Doctor Clei f 
through a bronchoscope It 
had been kept m the original 
test tube 111 the ice chest an 1 
pneumococci were obtainc 1 
from It m pure culture Afte 
the introduction of the bron 
choscope we injected into the 
peritoneal cai itj of the dog 
260 mgms ot sodium amytal 
with the object of producing 
a deep narcosis and eliminat- 
ing the cough reflex Though 
the dog had been coughing 
immediately after the introduction of the bronchoscope, the bronchial secretion w'as 
placed in the riglit mam bronchus and the dog w'as kept hing on his right side In a 
very short time the cough reflex disappeared, and deep inspiratory movements drew the 
mucous deepb mto the bronchi A few minutes after the completion of the introduction 
of the bronchial secretion he seemed to have definite respiratory distress This w'as at 
the end of or shortly following the removal of the bronchoscope This distress was so 
marked that it looked as though the dog was about to die The respiratory movements 
became deeper and before the dog was placed m the kennel, the movements of the right 
side of the chest were almost lost, while those of the left side were very much exagger- 
ated and there was distinct bulging and a visible increase m the size of the left half of the 
thoracic cavitj-^ He was kept on his right side and three hours after the completion 
of the instillation of the bronchial secretion into the right mam bronchus he was exam- 
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Fig 2 —Dos 555 Labontor> of Surgical Reseaich, Unnersity 
of Pennsjhania, Philadelphia Rontgen lay taken b> Docior Pen 
dergrass three hours after explorator\ laparotomy and the broncho 
scopic inf I eduction of acacia into the main bronchus of right lung 
Massive atelectasis right lung and transposition of heart to right 
of spine 
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inecl with the Rontgcn-raj at the Universitj Hospital This radiogram shows complete 
collapse of all lobes of the right lung with a shifting of the heart completelj to the right 
side bejond the spinal cohnnn UnfortunatcU, this picture was not descloped until the 
following inorning, the dog was sent back to the kennels where si\ hours after the intro- 
duction of the first dose of sodinni .mntal he was gneii 130 ingiiis more When lie was 
found the ne\t daj he was hmg upon his left side and the unilateril phenomena winch 
was so marked on the preceding afternoon had now disappeared A radiogram taken at 
this time showed that the heart had returned to its median position and that there were 
patch3 areas scattered thronghout both lungs, and we base a picture here of either difTiise 
lobular areas of collapse or a broncho-piieiimonia 

Januarj 12, 1928 After cocimi/nig the pliar\n\, the dog was again bronchoscoped 
and found a much thinner and more purulent bronchial secretion m the bronchi leading 
to practicalh all of the lobes Ibis was aspirated 

Jaiuiarj 19, 1928 Dog No 2 No S15 A graiish mongrel weighing four and 
one-half kilos, was gncii iK grams of morphine at 2 30 and at 3 30 ether anaesthesia 
was begun After the abdominal wall had been sliased and the skin prepared w'lth 
iodine and alcohol, under surgical asepsis 1 tiiree md one-half inch incision was made 
through the median edge of the igiper half of the right rectus muscle Tins incision 
entered the abdominal caMt>, after which the peritonenm was closed b\ a continuous 
suture of silk, the anterior sheath of the rectus was closed b^ a similar suture of silk, 
while the skin and subcutaneous tissues were appro\imated b\ continuous silk suture 
At the completion of this operation we injected mtraperitonealli 200 mgms of sodium 
amjtal Verj shortlj after this injection the dog's resjnratort mo\emcnts ceased The 
heart continued beating normalK and as this cessation of respiration had followed the 
dropping of the head o\cr the end of the table prcjiaratori to the introduction of the 
bronchoscope, the head was elcsatcd and artificial respiration gncii b\ pressing upon 
the chest, and the bronchoscope was introduced without the slightest spasm or cough 
reflex After some minutes the dog took a deep breath and then at the rate of about two 
inspirations a minute the respiration was fmalK reestablished It was thought that this 
respiratory irrest was due to the narcotiratioii of the morphine Jlie lower portion of 
the thoracic cage, including the costal arches, was then strapped with a two-inch band 
of adhesive plaster and through the bronchoscope, which was in the right mam bronchus 
about 6 cc of the too per cent acacia was introduced, which was about the estimated 
viscosity' of the material removed from the obstructed left bronchus of Cosmo Hanelli, a 
patient at the Pennsylv'ama Hospital This acacia was introduced very easily and at the 
conclusion of the introduction of the 6 c c , the bronchus was apparenth occluded During 
the introduction of this substance the dog lay on Ins right side After the removal of 
the bronchoscope it seemed that the left side was moving more freely than the right 
and, as a matter of fact, it was questionable whether the right side was moving at all 
The bronchoscope was removed at 4 15 and the dog was immediately taken over to the 
X-ray room at the hospital and at 4 45, thirty minutes after the completion of the 
insufflation of the acacia mixture, a radiogram was taken, which showed the heart com- 
pletely transposed to the right side of the spinal column This was seen first at the 
fluoroscopic examination and later confirmed by the X-ray picture at 8 25 p m 

Dog No 555, a mongrel, female, weighing five and five-tenths kilos An exploratory 
laparotomy was performed on this dog under the usual technic It was placed on the 
usual operating table, its extremities extended, the dog was first given grains of mor- 
phia hypodermically It was then etherized and the skin of the lower chest and abdomen 
was shaved, scrubbed with soap and water and painted with tincture of iodine An 
incision three inches m length was made through the right upper rectus muscle under 
usual surgical asepsis and the peritoneum was opened The abdominal cavity was minie- 
diatelv closed by continuous silk suture to the peritoneum A similar suture was used to 
unite the anterior sheath of the rectus muscle and the skin and subcutaneous tissues were 
approximated by a continuous silk suture The wound was painted with tincture of 
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iodine and Uku iinniobili/ed b\ a two inch band of adhesive plaster winch served to fix 
the lower thoracic cage At the completion of this operation 175 mgms of sodium 
aimtal was gneii mtraperitoiiealh , which was at 10 30 p M Doctor Tucker then intro- 
duced the bronchoscope w'lthout an> difficulty, the cough reflex having been entirely 
inhibited b\ the sodium amj tal About 7 c c of an acacia substance w'lth a viscosity of 
128 was then introduced through the bronchoscope into the right mam bronchus until 
there was no e\idence w'hate\er of an airw'ay peisisting The dog w'as then laid on his 
light side and taken as quicklj as possible to the X-ray room Just thirty minutes after 
the introduction of the acacia substance the X-ray picture taken by Doctor Pendergrass 
showed complete atelectasis of all lobes of the right lung with transposition of the heart 
to the right of the spinal column 

Doctor Tuckcr — Prelimmarv to bronchoscopy the dog received morphine and ether 
anesthesia wdiile laparotonn was being done Narcosis w’as continued with sodium amytal 
Ihe reflexes were entireh abolished on introduction of the bronchoscope The musoca of 
the tracheobronchial tree is normal A mixture prepared by Doctor Ravdm of acacia 
was introduced into the right mam bronchus 

It W’as noted that a branch bronchus came from the right lung proximal to the 
carma No attempt w’as made to introduce the mixture into this branch bronchus The 
obstructing medium was introduced into the low’er three lobes of the right lung No 
effort at expulsion w’as made bj coughing 

Twent\-four hours after the introduction of this substance the bronchoscopic exami- 
nation of the tracheobronchial tree show’s small quantities of secretion in the right 
bronchus with slight inflammatory reaction of the mucosa The activity of this portion 
of the lung seemed to be less than on the left side It w'as only possible to aspirate a very 
small quantiti of the secretion Reflexes w’erc still present 

Dog No 571, weight se\en and five-tenths kilos He received a preliminary dose of 
morphia, w'as deeply anesthetized and then the skin w’as shaved over the low'er thorax and 
the entire anterior abdominal wall This skin w'as then scrubbed with soap and water and 
painted with tincture of iodine An exploratory laparotomy was performed through an 
incision three inches 111 length passing through the upper half of the right rectus muscle 
This w'ound w’as immmediately closed by continuous silk suture, one to the peritoneum, 
a second layer to unite the anterior sheath of the rectus muscle, and a third to approxi- 
mate the skin and subcutaneous tissues The wound was then painted with tincture of 
iodine and strapped w’lth a tw’o inch band of adhesive plaster to immobilize the upper abdo- 
men and low’er thoracic cage At the completion of the operation Doctor Tucker reported 
as follow’s 

The mucosa of the tracheobronchial tree, and the bronchial movements, were normal 

There w'as slight reflex spasm on introduction of the bronchoscope to the bronchus 
At this stage Doctor Ravdm gave the dog mtraperitoneally 200 mgms of sodium amytal 
and m a very short time the cough reflex was entirely lost m the deeper portions of 
the tracheobronchial tree The acacia mixture was introduced through the broncho- 
scope into the right mam bronchus All branch bronchi below the level of the carma 
w'ere filled with this mixture It was noted that a branch bronchi came off proximally 
to the carma of the right lung No effort was made to introduce the mixture into this 
branch bronchus 

Two hours later, on bronchoscopy, the mucosa was normal m appearance There 
was no return of the reflexes Considerable secretion was aspirated from all of the branch 
bronchi below the carma m the right lung The substance had changed a great deal, 
being much more fluid m consistency than when introduced The branch bronchi remained 
open after aspiration It was thought by clinical examination that the lung had not reex- 
panded A very slight amount of positive pressure was used Following this it seemed 
apparent that there was a definite change m the position of the heart, it moving to the 
left side This observation was not entirely confirmed by fluoroscopic examination An 
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X-ray picture was taken l)\ Doctor PcncicrKrass \cr\ siiortI\ after tins bronchoscopic 
drainage, <ind lie reported .is follows 

Control films before the mjeetion of tlie material show the heart to be dc\iatc(i to 
the riRht slislith in inspiration, or possibh the doj; was rot.ited sliphth The bitter is 
more probable 

Fcbriiari is, 1928, .iboiit two hours after injection of material, the c\<iniiiiatioii 
showed atelectasis of the lower lohe on the ri^ht side .ind that the heart was markedh 
de\ nted to the right in both jihases of respiration 

Fcbrnar\ 15, 1928 Exmiinition of the dog shorth .ifter reino\ d In bronchoscopic 
drainage of the icacia substance whieh had been introduced into the right lower bronchus 
showed the heart to be m its normal position in both jihases of respiration 

Dog No 612, a mongrel, weighing thiec md fne-tenths Kilos After accniiif; a pre- 
Iimin.ar\ dose of morphia ,ind deep ether .inesthcsia the skin was shued o\er the lower 
thorax and the entire anterior abdominal wall It was then scrubbed with soap and water 
and painted with tincture of iodine ind .111 exploritore laparotonu was done through 
the up()er right rectus imisele I la .ihdomin il w.ill w.is closed 1 » later sutures of silk a 
continuous suture for the peritoneum a simikir suture for the anterior sheath of the 
rectus muscle, and the skin and subcutaneous tissues were united b\ continuous silk suture 
The wound was painted with iodine and then strajiped with a two inch bind of ullicsnc 
plaster which imniohili/ed the lower thor.ieic eage One hundred and twentt-fne ingnis 
of sodium <ini\tal was then gneii mtratieritone ill\ .ind the broiichoseope was introduced 
b\ Doctor I ucker, whose report is is follows 

The bronchoscopic ex iniination showed no spasm of the lar\nx Reflexes were 
entirch ibolished The mucosa of the tr.aeheobroiiclii.il tree .iiid the bronehial movements 
were normal \ mixture of ic.icia prejiared b\ Doctor R.ivdin with a viseositv similar 
to that of the original m.iteri il from the hunun w is introduced into the main broiicluis 
of the right lung, completch blocking the branches below the level of the carma It was 
noted th.it a branch bronchus came eiff from the i ight side of the trachea to the right 
lung just above the level of the carma 'I he substance was not mtroeluccd into this 
branch bronchus 

Bronchoscopv two hours later iiiel after it his been demonstrated In the X-r.av that 
massive coll.ipse h.iel oceurreel in the right lung md th.it the heart had been transposed 
to the right of the s])me, showed the mucosa of tlu tr.ichcobronchial tree to be normal 
There was some secretion m ill bronchnl hranehes below the level of the carma It is 
much thinner in consistencv than the substance introduced bronchoscopicallv Ibc material 
W'as aspirated and the br.inch bronchi remained ojien 

The same experiment of infl ition with positive pressure was carried out and it was 
thought to distend the lung and .illovv the he.irt to return to its normal position This 
observation was based on clinical examination ind not on fluoroscojiic examination 
X-raj report bj Doctor Pendergrass was as follows 

Ihe control films made bcfoie inj cxpenment.al work was done showed the heart 
to be in the normal position and not displaced m the two phases of respiration Februar} 
15, 1928, about two hours after the injection of the acacia subst.anee the heart w'as found 
displaced to the right m both phases of respiration, but more on inspiration Ihc lateral 
view showed definite atelectasis of the lung 

February 15, 1928 A very short time after the bronchoscopic removal of the acacia 
substance by Doctor Tucker the hcait was found to have returned to its normal position 
in both phases of respnation A slight amount of atelectasis or lung reaction is present 
111 both lungs 
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THE DUODENAL TUBE AS AN AID IN THE SURGICAL 
TREATiA'IENT OF EXOPHTHALMIC GOITRE 

PRELIMINARY REPORT OF THIRTY CASES 

By Arnold S Jackson, MD 

OF Madison, ‘WiscoNsrv 

FROM Tin JACKSON TI TMC 


Since the introrluction of the use of lodin in 1922, in the pre-operative 
and post-o])ei ative tieatnient of exophthalmic goitie at the Jackson Clinic, no 
deaths have lesulted fioni h3qierthyroidism Many patients have been admit- 
ted in crisis, frequently they weie delirious and sometimes even moribund 
Yet by the administration of lodin, of fluids, and by careful nursing recovery 
was made possible m eveiy case In some instances lodin could be adminis- 
tered only thiough the rectal 01 duodenal tube In no instance was it 
necessary to resoi t to intravenous medication 

In 1923, in a series of cases of exophthalmic goitre in the Clinic, it was 
sliowni that such marked benefit lesulted from the use of lodin that it was 
possible to perform pnmar}^ thyroidectomy in 75 per cent of the cases This 
report Avas refused by a leading medical journal because the procedure was 
looked on as too radical a departure When Plummer pointed out that 10dm 
w^as beneficial and w^as not harmful in exophthalmic goitie is seemed at first 
that most of the medical profession rvere slow^ to be convinced This may 
have been the natural sequence of former disappointments It is a question 
wdiether more imagination and less skepticism might have j^aved the w^ay for 
more such discoveries lodin might have come into common usage in the 
treatment of exophthalmic goitre wdien Basedow first called attention to the 
benefit derived, or again wdien Trousseau pointed this out m 1864, or even in 
1912 wdien Marine emphasized this fact 

While the statement made 111 1923, that under the proper conditions it was 
possible to elnninate the ligation and stage operations 111 all but 25 per cent 
of the cases was considered too radical, it is now known that it was too con- 
servative Since 1924, only one ligation has been performed at the Jackson 
Clinic, and in this single instance it was entirely needless During this time 
more than 200 primary thyroidectomies for exophthalmic goitre have been 
performed Death did not result from post-operative hyperthyroidism, but a 
number of severe reactions occurred until our present knowdedge was gained 
When lodm was first used successfully in conjunction with surgery in the 
treatment of exophthalmic goitre, the drug was administered with caution and 
111 small amounts In 1924, I became convinced that better results could be 
obtained if large doses were given both pre-operatively and post-operatively 
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It appealed that the dec^rce of icaction occuirinc: after operation could be 
largely controlled hy the amount of lodm This was also true of the operation 
Itself Not only was the clinical condition remarkably improved so that the 
patient requned no general anaesthesia, hut thyroidectomy was greatly simpli- 
fied because the gland was less vascular and friable Gross pathologic study 
confiimed this observation and in 192^. I demonstrated microscopically the 
transition from hyperplasia to colloid ‘ Since then, houevei, Marine has 
shown me slides that he prepared 111 1912. with the same observation Unfor- 
tunately the lemarkable effect that he ohseived did not become generally 
known and not until eighteen years later did Plummer revolntioni/e the 
treatment of this disease If these facts had only been conclusively proved 
by^ Tiousseau, Kochei, or even Mai me, thousands of needless ligations and 
stage opeiations could have been eliminated, and many deaths might have 
been prevented 

There aie certain ciualifications to he made regarding the statement that 
primary^ thymoidectomy may be performed in practically all cases of exoph- 
thalmic goitre Uven in the hands of the most skilled oper.itor unfortunate 
results occur because of the failiue to attend to ceilain details In thvroid 
surgery it is the little things that make the big things '1 here must be infinite 
attention in the care of the patient from the time he is first seen until he is 
finally dismissed from observation To begin with, the patient's confidence 
must be won and the surgeon’s experience has taught him that among other 
things It IS advantageous to allow contact wuth jiaticnts who ha\e already been 
operated on The patient cannot be successfully cared foi by untrained nurses 
They must be keen, alert and above all, experienced The condition of n 
goitre ])atient can change foi better or w'orsc in a few hours, dejicncling on 
the nurse The mere method of admimsteiing 10dm is a simple matter and 
y^et failure to use the jiroper methods nearly cost tlie lives of twm patients 
1 w'as ealled to see The propei assistanee in the operating room, the type of 
cUicesthesia, and the experience of the suigeon are all factors that influenee the 
successful outcome of tliywoidectomy 

If one can count on all these conditions as being favorable and if the 
patient has received the pioper amount of preparation. I believe that in the 
majority of instances primaiy thyroidectomy may' be pei formed Certain res- 
ervations must of course be made as, for examjde, wdien hy'perthyToidism has 
persisted over such a long period that the heart is badly decompensated Only 
occasionally age might be a factor Neither of these conditions, how'ever, has 
given me concern The greatest risks occur wdien patients have been given 
loclin for many months until they have developed tolerance to it In these 
cases I have learned that by greatly increasing their usual dosage, that is, 
giving 120 drops or more a day, they may be put m fair condition for opera- 
tion In such instances one may expect consicleiable post-operative reaction 

Before lodin was used in the treatment of exophthalmic goitre, post-opera- 
tive hyperthyroidism was evidenced by a greatly accelerated pulse rate, extreme 
restlessness, and nervousness verging on dehiium, fever with rapidly moiint- 
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mg’ tempei citui e and gastro-intestinal crisis The reaction as it is now observed 
IS gieatly modified, but in the more toxic cases the pulse rate may rise to i6o 
01 moie foi a day oi two, lepeated emesis may occur and the temperature at 
times readies 103° F All of these symptoms are largely controlled by lodin, 
piovtded this is letamed 

Fiequently howevei, the liquid given by pioctoclysis is expelled and 
emesis occurs almost as soon as the lodiii is swallowed At times the 10dm 
even if well diluted seems to irritate the larynx causing an excess of mucus 
To control these symptoms the duodenal tube was tried as a means of intro- 
ducing lodin This method has now been used in thirty cases and it has 
pioved greatly beneficial (Tabulation ) 


SUMMARY or THIRTY CASES 

r ictois 

Ai^c 

Duration of disease 

Loss of weight 

Dajs of preparation 

Basal metabolic rate on admission 

Basal metabolic rate after administration of lodin 

Basal metabolic rate on discharge 

Pulse rate on admission 

Pulse rate after administration of lodiii 

Pulse rate after thyroidectomy (maximal) 

Temperature after thyroidectomy (maximal) 

Dajs 111 bed after operation 


Average 
38 6 years 
15 weeks 
33 5 pounds 
9 

plus 65 per cent 
plus 46 per cent 
plus II per cent 

132 

94 

122 

102 3° F 
45 


In order to pei foi m primary thyroidectomy m all cases, various methods 
have constantly lieen studied to reduce post-operative reaction Certain nurses 
were especially tiained to care for these patients, so that they might be familiar 
with every detail For the past two years, at the suggestion of Dr Harold E 
Dlarsh, each patient was given 30 gm of glucose and 100 gm of orange juice 
two hours before operation LugoTs solution, four doses of 10 drops each, 
has been given preceding thyroidectomy All patients leceived gram mor- 
phm and 1/300 grain scopolamin an hour before operation This procedure 
together with local anaesthesia has been used for the past eight years at the 
Clinic and has proved entirely successful Patients leave the operating table 
111 practically the same general condition as before the operation Only rarely 
it may be necessary to resort to nitrous oxid and then one is impressed with 
the fact that the patient is no longer under the control of the surgeon but 
rather of the anaesthetist The increased venous congestion adds to the diffi- 
culties of the surgeon because of the increased hemorrhage 

Although the degree of post-operative reaction was considerably modified 
by these measures, there still remained a certain group of cases that caused 
some apprehension These were the patients who were troubled with mucus 
or repeated emesis It seemed that if the lodin could be introduced directly 
into the duodenum these difficulties could.be overcome The first case in 
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winch the chioclenal tube was used, was th.it of an extremely toxic patient who 
pievions to treatment legisteied a has.il mct.ihohc late of plus 86 pei cent 
Thyioidectomy w as successful undei local aiucsthcsi.i. hut during the afternoon 
it was impossible foi the patient to ret.un lodin cithei by mouth or rectum 
At five o’clock a duodenal tube w'.is jiasscd. lodm and fluids w'cre introduced 
fieely and w'lthin thiity minutes the p.iticnl’s condition had improved so 
lemaikably that satisf.actoiy lecovcry w.is jw.ictic.illy ceit.ain 

The next case m wdnch the tube w’.is used w.is that of another extremely 
toxic patient lie show'cd signs ol developing pneumonia through the 
accumulation of excessive mucus that w.as .i]ip,uently due to irritation of 
the laiynx fiom lodin The tube was passed and the tendency to forma- 
tion of mucus gieatly i educed h} introducing lodni and fluids directly into 
the duodenum 

While the use of huge doses of lodin, glucose, and oiaiige juice jMcceding 
operation has modified ])ost-o]ieiat!ve ic.iction the most nnportant factor in 
my expel leiice, since the inti ocluction of lochii has been the use of the duo- 
denal tube befoie dm nig, and aftei ojici.ition Asaiesult of eaily experience, 
it W'.IS decided to intioduce the tube the atternoon b,.toie operation Ihis 
allow'ed the patient to adjust hiinsclf to the tube .uid .it the s.ime time by use 
of the Aluiphy drip g.i\e .issuiance that even while the p.itieiit was asleep, 
fluids, nourishment, and lodiii were being absoibed 'J he patients now come 
to the opciatmg loom under ideal conditions '1 he jiciiod of time that for- 
meily el.apsed jiicvious to ojiei.ition m which the jiatieiit reecned no fluids 
01 lodm is now' chniin.ited J'hese ideal conditions are eiih.ineed by the 
tact that any tendency to hjperthyioidism tn.it might deieloi) is held m 
check by the constant intioduction of lodm, fluids, and nouiishment tnrough 
the tube w'hile the patient is on the opeiating t.ible Ihe duodenal tube is 
attached by a lubbei tube to an oicbiiaiy jiioctoclysis can suspended on a 
stanclaid It c.iuses little oi no annoyance to the patient , some .letiially prefei 
to allow' the tube to leiiiam i.ither than to uncleigo the exeition of swallowing 

I have ahvays felt that, no m.ittei how' seiious the case if oper.ition was 
to be pel fonnecl at all pimiaiy thyioidectomy couid be as saleiy clone as liga- 
tion or the stage operation, jiiovided it could be pei fonnecl iiiider ideal condi- 
tions The use of the duodenal tube has supplied the one needed factor, 
that of insuiing a constant intake of lochn, fluids, and iioui ishmeut, w'lthout 
increasing the amount of mucus 

Since using the tube the post-opeiative leaetion oceuiimg m eases I have 
obseivecl has been negligible These include eldeily patients, long standing 
eases, chilclien, and seiious cases in wdnch the patient has been on locim treat- 
ment for a long tune 

As a rule the tube is w'lthdiaw'ii m forty-eight houis, occasionally it is 
removed sooner, or is allowed to remain anothei day Patients often experi- 
ence a mild crisis on the day after opeiation, if how'evei their condition is 
good at this tune and the intake of fluids has been satisfactory the tube may 
be removed In two cases the tube appealed to hinder the patient from expec- 
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loraling mucus and as it seemed to have seived its puipose it was removed 
I ha^e not felt it necessaiy to use the tube m every case, but only when 
11101 e than the usual degiee of post-opei ative leaction is anticipated While 
the degiee of leaction that may be expected cannot be absolutely predicted, 
it IS ah\a3^s possible to mtioduce the tube after operation 

Although the ligation opeiation has been safely discarded in the Clinic, 
I hesitate to emphasize such a statement However, I feel that oui patients 
aie submitting to thyioidectomy undei veiy favoiable conditions For those 
who peifoim an occasional opeiation without the advantages of an especially 
ti allied stall, it ^^ould peihaps be advisable to pioceed with more caution A 
ligation opeiation need no longei be looked on as a means of temporarily 
impiovmg the patient’s condition, but lather as a test of his ability to with- 
stand moie extensive suigeiy Not should thyroidectomy itself be considered 
with impunity because the moie ladical opeiation as pei formed today is 
undei taken with gi eater risk than was lecently the less extensive procedure 
To those A\ho aie daily engaged m thyioid surgeiy, the duodenal tube is 
suggested as a means of modifying post-operative leaction To those who 
occasionally pei form such opeiations the tube is suggested as a helpful meas- 
uie for either the ligation stage or piimaiy thyioidectomy 
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THE TIIEKAPEUTIC ^’ALUE OF IRRADIATION IN Tm 
TREATMENT OF AIAMIMARY CANCER 

A SURVK-i OI unsui/rs JK Sh") CVSRS THRATIR) AT Tlin 

MRAtOKIAL nOSPlTVL OP NPU 1 ORK 

Bv Burton .1 Li:n, ^I D 
OI Ni \\ ■^oiiK, N Y 

This papci represents an anal) sis of the lesnlts olitainecl by irradiation, 
with and without surgery, in 182 priniaiy opeiahle and 173 primary inoperable 
cases, admitted to the Breast Clinic, five )eais or moie ago Our effort has 
not been directed to prove irradiation eflective, but to asceitam its calue, if 
it had any The patients have been followed continually, the percentage of 
the follow'-u]) being 97 2 ]iei cent 

We wall first discuss the technic of iriadiation 

IICHMC 01 IKKADIATION 

The large literature wdiich has accumulated ujion irradiation methods and 
dosage, attests both the difficulties and the impoitance of the problem A 
gradual improvement m technic has lesulted, from the emjiloyment of better 
X-ray equipment, more satisfactory i.idium ap])licators and an accumulation 
of data from the physical and pathological laboratories Most of the patients, 
in this report, received the major portion of then tieatment before these more 
effective methods had been developed 

T) caiment by X-t ovr — Until the yeai 1920, the only Rontgen-ray machines 
m use at the Memorial Hospital foi theiapcutic purposes, ivere those of the 
so-called low-voltage type The tieatment was given m cycles, each cycle 
including from four to six treatments The wdiole bieasl and adjacent regions 
were divided into four or six aieas, each area being tieated on successive or 
alternate days, until all had been 11 radiated This type of treatment w^as 
given, in some instances, for months, with little 01 no mtei mission betw'een 
cycles While subject to considerable variation, the set-up for delivering the 
dose was as follows A peak Amltage varying betw'een 1 20-1 35 K V , 5 Ridh- 
amperes of current, 3 to 4 millimeties of aluminum filter, a focal distance of 
8 to 8% inches, and a treatment time of 3 to 6 minutes Later, the time was 
lengthened to 7 or 8 minutes, the focal skin distance increased to 9 or 10 
inches, but tbe number of aluminum filters w'as unchanged We have, arbi- 
trarily, called this form of X-iay treatment, L V i 

A review of our earlier clinical recoids reveals a considerable latitude in 
planning and delivering X-ray dosage Although our experience was meagre, 
the treatment of each patient was considered an individual problem, to be 
dealt with as the best clinical judgment wmuld dictate A large coipulent 
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subject ^\as Heated with a laige poital of eiitiy, the focal skin distance being 
also inci cased, if the tiimoi lay at a consideiable depth Superficial foci in 
the skin and subcutaneous tissue lesponded iiioie leadily to this form of 
theiapy, hut some of the deepei lesions also showed a consideiable degiee of 
legiession, when persist- 


ent and lepeated treat- 
ments were continued 
o\ ei a long pei lod of time 
It seemed probable 
that a inoi e intensive type 
of tieatment vould yield 
moie satisfactory results 
and accordingly, aboiU 
1921. the low-voltage tech- 
nic n as considerably mod- 
ified The set-up included 
a peak voltage of ahou' 
140 K V , 4 inilliampei es 
of cui rent, 4 millimetres 
of aluminum filter, a 10 
to 12 inch target skin dis- 



r IG I — Carcinoma of the breast following irradiation Section 
shows hyalinization and lymphocytic infiltration 


not constant, but the aver- 
age portal used was, ap- 
proximately, 300 square 
centimetres We desig- 
nated this mode of treat- 
ment, L V 2 This method 
seemed more effective m 
delivering a dose to a tumor at a depth More satisfactory regressions and 
more pronounced histological changes were obtained, m shorter periods of 
time, than had been possible with the L V i type of therapy 

The desire to approximate the intensity of radiation obtained by the new 
high-voltage machines led to a further modification m low-voltage technic in 
1922 With the same peak voltage of 140 K V , using 4 milhamperes of cur- 
rent, 5 millimetres of aluminum filter and an average portal of entry of 300 
square centimetres, the focal skin distance was increased to 15 inches and the 
time to 25 minutes This type of treatment has been designated, L V 3 
The regressions m deeper tumors obtained by this newer technic seemed more 
often satisfactory than with either of the two former methods 

During the past five years, high-voltage therapy has been utilized as one 
of the methods of treatment m dealing with mammary cancer by irradiation 
The regressions obtained by its use, in general, have been more pronounced 

27 



BURTON J LEE 


than by any of the pi evions low-vollage methods Tlie massive dose technic, 
begun m Gcimany, has had many adhcients m this country, but at the 
Memorial Hospital, the so-called, divided dose method, has been considered 
safei theiapy Tlic set-up with oui ticalment by high-voltage has been as 
follows A peak voltage of iSo to 200 KV , 4 milliampeies of current, 
Y2 millimetre of coppei and i millimetre of aluminum filter , with a portal of 
entry of about 300 square centimetics, a target skin distance of 50 centimetres 
was used The time of exposuie has \aried from 60 to 80 minutes, the 
former delnering a subeiythema dose, while the latter has usually produced 
a distinct ciythcma This tyjic of theiapy has been designated H V 

Mrs Edith H Ouimby. of the physical laboratory, has furnished the 
following table, indicating the eftcct of the si/e of the diaphragm on the 
quantitj of radiation 1 caching a given point The lesults in this table are 
based on cxjieriment.d work 1 he values for the io\io centimetre dia- 
phragm ha\e been used as standaid, and the change in both suiface and depth 
doses for othei diapinagms gnen The woik has not been done for the 
lower \oltages, but theic would be a similar variation in intensity of about 
the same magnitude 

TAttfi I 


Effect of 'iiac of Diol>hio(/>it on Qmntitv of Rodialion Jicaclmif/ a Given Point 
200 K V 50 cm F S Distance o 5 mm Cu 61 1 mm A 1 


Depth cm 

Dnphr irm Arc » S-| cm 








(loo 

too 

200 

)00 

50 

2S 

0 

1 16 

114 

104 

100 

93 

86 
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109 

108 

99 

04 

^5 

74 

5 

fcs 

82 

72 

66 

56 

44 

10 

48 

46 

37 

31 

26 

21 

15 

-50 

27 

22 


L 3 

lO 


The larger the poital of entiy. the laigci is the dose delivered to tissue at aii} 
de])th, because of the added amount of scattered radiation For exanqile, 
let us compare the quantities of radiation obtained wnth a portal of 25 square 
centimetres to those wnth a ])oital of 100 square centimetres At the skin 
surface, the smaller poital provides 86 per cent of that obtained with the 
larger diaphragm At a de[)th of 5 centimetres, but 66 per cent is delivered, 
while at a depth of 15 centimetres the figuie falls to 17 pei cent 

It IS apparent that the portal of cntiy is an important factor in dosage, 
and It must be lecorded foi a proper estimation of the dose delivered 

Mrs Quimby has, also, furnished the followung table showing depth doses 
for various types of irradiation The data for L V 2, high-voltage, and the 
6 and lo centimetre packs are expeiimental Those foi L V i, L V 3 
and the tray aie calculated 

If one compares the peicentages of skin eiythema dose delivered bj 

28 













RESULTS IN IRRADIATION OF MAMMARY CANCER 


L V I and H V at a depth of 7 centimetres, but 1/3 of the skin dose is 
delneied b} tbe foimei, while 3/2 is deliveied by the latter With a depth 
of 10 centuneties the peicentages aie 18 per cent and 33 per cent Leaving 
out of considei ation the quality of ladiation winch these types of X-rays 
deluei It IS appaient that the highei voltages should be more effective in 
dealing \\ itb tumoi tissue at a depth 


Table II 

Depth Doses foi Fanoiis Ivpcs of Radiation 


Depth cm | 

1 

LV 1 

LV 2 

LV 3 

High 

Voltage 

Radium 
Pack 6 cm 

Radium 
Pack 10 cm 

Radium 
Tray 3 cm 

1 

0 

100 

100 

100 

100 1 

100 

100 

100 

2 

72 

76 

78 

94 

55 

61 

36 

4 

53 

55 

58 

75 

36 

46 

17 

7 

33 

36 

39 

51 

21 

31 

7 

10 

18 

20 

22 

33 

14 

21 


15 

7 

S 

9 

17 

8 

12 


20 

1 

1 



1 


5 

8 



It is impoi taut to note that almost all of the cases in this report have been 
treated by low-voltage methods, and a majoiity of them have received only 
the L V I type of radiation 

Radutin Thetapy — Clinical expeiience seems to indicate that the gamma 
rays of radium, with their shorter wave lengths, probably produce a different 
therapeutic effect upon tumoi tissue than do X-iays Aside from its use as 
an external agent, radium is available for interstitial irradiation, permitting 
more varied types of theiapy Radium has been employed externally in the 
form of a pack or tray, and interstitially, in the form of glass emanation tubes 
or platinum needles 

Pack — In the earlier years of tieatment the pack was constructed, having 
an area of 70 square centimetres and a filtration of millimetre of silver and 
2 millimetres of lead Placed at a distance of 6 centimetres, the aveiage 
dosage employed was 12000 milhcuiie hours The ladium pack carried an 
amount of emanation vaiying from 1200 to 2500 millicuries, the emanation 
tubes being distributed as uniformly as possible m the container The piesent 
pack differs from the one just described in the total filtration, which is now 
millimetre of silver and i millimetre of brass, being equivalent to 2 mil- 
limetres of brass In treating hi east lesions and axillary and supraclavicular 
disease, the distance has been 6 centimetres from the skin 

With the new pack, at first, a dosage of 8000 millicurie hours was 
employed, which, on account of the lower filtration, was the approximate 
equivalent of 12,000 millicune hours, when the older type of pack was used 
Later the dosage was raised to 9000 niillicune hours, then 10,000, and more 
recently to 12,000 millicune hours In the average patient, the latter dose 
produces a well-marked erythema and occasionally blistering Our best results 
with the 6 centimetre pack have been obtained by cross-firing on either side 
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of a breast tuinoi ^^uh a full eiythenia close, oi by re])eated treatments of 
supraclavicular nodes and laige leciuiences or metastases of the chest wall 
Many satisfactory i egressions in metastases to bone, especially m the spine, 
have occuiied in using the 6 centimetre jiack, when the distance has been 
mcrc.ised to lo centimcties and a dosage of 18000 to 20,000 millicurie hours 



used still better results 
have been obtained Our 
most striking regressions 
have occuired when both 
high-voltage X-rays and 
the radium pack have been 
employed ovei identical 
areas, an interral of only 
two or three days in- 
lei veiling between treat- 
ments 

I } (iv — 1 he radium 
tray is a small a]iplicator 
4x6 Lin in si/e. designed 
for the treatment of 
smaller lesions the filtra- 
tion being the same as for 
the p.ick The amount of 
r.idium available is usu- 
ally 1000 milheiiiies, and 
with a dosage of 3000 
millieurie hours at 3 cen- 
timetres distance, a fairly 
full erythema appears 
Our best results in the 
use of the trav have been 
obtained m the treatment 


of recurrences of the chest wall, small primary tumors of the breast, or metas- 
tases in the lowci jiail of the axilla Combined with high-voltage, it has been 
still more effective 

Intel slitial liiadiatwn — This foim of 11 radiation has been given, employ- 
ing glass emanation tubes or platinum needles 

Gloss Emanation 1 nbes — These emanation tubes have often been termed, 
"bare tubes,” as no fiitci, save the glass, uas provided Ihe implantation of 
these tubes into tumoi tissue has been accomplished by means of needle 
trocars, with a minute metal plungci One tube with a value of l to l 5 indh- 
curies was intioduccd into each c c of tumoi tissue to be treated In treating 
a small neoplasm, an even distribution of bare tubes was possible A disa 
vantage arose in connection with the use of baie tubes, fiom the inflammatori 
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icaction induced by the beta lays, which the glass does not filtei out Fre- 
quently. this inflammation was maiked, the patient suffering considerable 
discomfoit and pain Neveitheless, some of oui best results m the primary 
opeiable cases tieated by ladiation have been obtained by the use of baie 
tubes. 111 small localized caicmomas of the bieast 

Plaimnm Needles — When larger tumois were to be irradiated, platinum 
needles, with a filtiation of 
o 4 milhmetie of platinum 
have been employed, as it 
was impossible to implant 
baie tubes umforml} 
throughout the mass The 
needles ivere spaced about 
2 centimeties apart The 
immediate regressions 
ivere striking, in some of 
the early cases treated wnth 
these needles With a dose 
as small as 70 millicune 
hours per needle, some tu- 
mors regressed and have 
remained quiescent over a 
period of years We now 
know that these dosages 
w'ere Avholly ineffectual to 
completely destroy the 
lesion The dose has been 
increased to 700 millicune 
hours per needle for the 
primary tumor, and 500 to 
600 millicune hours for 
the treatment of metas- 
tases to axillary nodes The needles should never be introduced nearer the 
brachial plexus than 2 to 3 centimetres, for otherwnse an intractable and dis- 
tressing neuritis may result Such a comiDlication has arisen in but two of the 
patients in this series 

Lnmtahons of Radium and Rontgen-iay Theiapy — Light-complexioned 
individuals, and especially those with reddish hair and ruddy complexions, 
develop a skin erythema more readily than do brunettes In treating the 
former, a dosage less than the average should be planned and given, or skin 
damage may follow Upon the other hand, anemic and under-nourished indi- 
viduals develop an erythema less readily than does the average patient 

The general condition of the patient must be borne 111 mind, 111 planning 
any form of ladiation treatment An individual in poor general condition 
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should not be subjected to pioloutred oi heavy uiadiatmn, for such a patient 
does not leact well to the use of these ai^euts. and the local lesion i egresses 
less satisfactonl} In this giouii. the best lesult that may he hoped foi, is a 
ecitain degiee of palh.ilion 

T. he adj«icent iioimal tissues iiiadiated ha\e a limit of tolerance Ihe 
skill will stand only <i eeitain <iinouni ,it any single dose, and iciictitions of 
treatment may not he ear- 
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lied on indefinitely or skin 
destiuetion wall surely fol- 
low d his untoward acci- 
dent oteurred in a few of 
the eailier t.ises tieated, 
hut no such complication 
h.is aiisen in recent jears 
'Idle suheutaneous tis- 
sue atiojihies with pro- 
longed inadiation, asso- 
ciated with a gradiialh 
diminishing blood supply, 
and tre.itinent here, also 
h.is dermitc limitations In 
dealing with chest metas- 
tasis, the lung tissue is 
likew ISC iiradiated and 
numerous eases ha\e been 
reported in the literature 
of diffuse and sometimes fatal inilmonan fibrosis, follow mg a prolonged senes 
of heav) high-\oltagc ticatments of the chest No case of e\tensi\e or fatal 
inilmonaiy fibrosis had e\ei occurred at the Memorial llosjntal as fai as our 
know ledge goes 

In ti eating metastasis to supi.icla\icular nodes In cxteinal ladiation, per- 
sistent treatment may icsuit m an intractable neuiitis of the brachial plexus 
One patient, in the present senes, sufTcied fiom this complication, follow’ing 
the use of foui ladium ji.icks and foui high-voltage tieatments over one 
supiaclavicular aiea 

Lcrfr Skni Chaiicjcs FoUoxoukj Radiaiion — ^Yhen the L V i type of 
tieatment has been used ovei a long peiiod, consideiable skin atroph) and 
small telangiectases may appeal, two oi thiee years latei In many cases 
these have increased in si/e and numbei, often covering the entiie irradiated 
area Observed yeai In yeai, a few' of these patients have exhibited skin 
changes, wdneh w'eie piogiessive, and ultimately, areas of ulceiation made 
then appeal ance In tw'o instances, a squamous-cell epithelioma d< veloped 
in the over-n radiated skin In one case a w'lde surgical removal the dis- 
eased aiea, clone six yeais ago, has been successful m eradicating tlie disease 
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The second patient has, up to the piesent wiiting, refused operative 
interfei ence 

Gloss and Mici o\copic Changes in Tuinoi Tn'^uc Induced by Radiation — 
G';o 9 v Changes When adequate external ladiation is used oi the interstitial 
method einplo}ed oi when the two methods are combined, changes occur in 
the tumois tieated with vaiying degiees of i espouse, for tumors differ with 
lespect to then ladio-sen- 
sitivit3\ the moie cellular 
being uni f 01 inly the moie 
1 adio-sensitive MaiKed 
legiession in si/e was 
observed in some of the 
more cellulai neoplasms, 

^\lthm two to four w^eeks 
from the time of treat- 
ment Complete disappeai - 
ance of the mass fol loured 
in a few' instances We now 
consider that a maiked 
diminution m the size of 
a breast tumor oi its com- 
plete disappeai ance, fol- 
low'ing in adiation, is trust- 
w'orthy evidence of cancer 
Therefore, this reaction is 
of diagnostic value, no 
other tumor of the mam- 
mary gland responding to radiation m this characteristic way Exceptionally, a 
cancer of the breast may show little or no regression following irradiation 
When mammary carcinoma, which has been adequately ii radiated, is sec- 
tioned, certain gross changes are evident, consisting of small areas of necrosis 
or liquefaction, representing devitalized masses of tumor cells and stroma 
Necrosis throughout the entire tumor is unusual These areas are more fre- 
quently encountered when interstitial radiation has been employed, and may 
extend i to 2 centimetres on all sides of the site of radium implantation 

Mici oscoptc Changes — The material available in the pathological labora- 
tory has permitted the study of a consideiable number of cases, showing 
radiation effects The histological evidence of changes in cancerous tissue, 
induced by radiation, may be summarized as follows Hyahnization of con- 
nective tissue, granular degeneration of the stroma, obliterating endarteritis, 
granular or hydropic degeneration of the cell cytoplasm, hyperchromatism, 
fragmentation or degeneration of nuclei, lymphocytic and plasma cell infil- 
tration, considerable areas of necrosis, and occasionally m tumors, following 
prolonged irradiation, calcification The limits of the present paper will not 
permit a further discussion of these changes 
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ruiMAin oi’luaull paulnis 

Patients were jjldced in this seties, li.isccl ujion cnteria, wdiich the writer 
has outlined in ]:)icmoiis ])a))eis I lie c.ises ha\e been studied in the three 
follow'ing gtoups 

Group A Rcccntd prt-o])crati\<. irriuliation, racliciil surgcr3 and post-operatne 
irradiation 

Group B RtCLived radical surKi.r\ and post -opt rat uc irradiation 76 

Group C Treated In irradiation witli or without pdliatne surKtr\ 45 

'J otal j(52 

J w’cnty patients weie extluded fioiu tliese t^ioups for reasons indicated 
in Table III 


1 MIL! Ill 

lit P/ininn Opirithh Palinil^ 


Group 


Alat 

Will 

Alivt 
Rtcur 
rr nt 

Oc 1(1 


Lost 

Trick 

7 c 

J 

Results 

A 

Pre-operatu e Irradiation, SurRCr\, 
Posl-opcrati\ c Irradiation 

41 

14 

1 

B 

2 

(after 5 trs ] 

0 

39 

B 

SiirKcrt 

Post-o[)cr<ilivc Irradiation 

76 

B 

0 

49 

0 

■ 

35 

1 

C 

Irradiation 

1 

1 

45 

[ 

1 

! 11 

1 

1 

I 

22 

6 

(2 afters yrs ) 

1 

36 

57 

Pre-operative Irradiation, Sur^erN 

B 


0 

5 

0 

0 

Siirgerv 

Irradiation for Recurrence 

5 

2 

0 

5 

0 

0 

40 

Surgerj' Alone 

1 

1 

9 

■ 


9 

100 

Irradiation 

3 yrs later Surgery' 

I 

I 



BB 


100 

Local Excision 

Irradiation 

6 

'J 

1 

3 

I 

[after 5 3 rs I 

1 

50 


Patients dying from intcuuiicnt disease, after tlie five-year period, bwt 
with no evidence of cancel, liave been considered five year satisfactory results 
Patients dying from mtercuiient disease, before the expiration of the five 
years, but without evidence of cancel, have been excluded from statistical 
study, as well as those who have been comjdetely lost track of 

This series offers an oj^poitunitv for a comparative study of r,-sults m 
the treatment of mammary carcinoma by radical surgery, combined with irradi- 
ation, as comjjared with those obtained by the use of physical agents alone 
Moreover, it permits an evaluation of the efficacy of the types of pre-opera- 
tive and ])ost-operative irradiation, which w'e ha3e employed It also affords 
a companson of results achieved by radical surgery, plus irradiation with 

34 




















































RESULIS IN IRRADIATION OF MAMMARY CANCER 

those obtained by radical sur^eiy alone, the latter group having been presented 
by the wi iter and an associate to this Association in 1924 

These gioups may also be compared from the standpoint of total duration 
of disease and duiation aftei tieatment 


Tabil IV 
Duiatiott of Disease 
(Pnumiv Opoabic Patients) 


Group 

Total Duration 

Dura ion 
after treatment 

Surgery Alone 

4 yrs 

I mo 

66 pts 

3 yrs 

70 pts 

Pre-operative Irradiation 






Surgery 

Post-operative Irradiation 

5 yrs 

2 mos 

40 pts 

3 yrs 9 mos 

41 pts 

Surgery 

Post-operative Irradiation 

5 yrs 

I mo 

74 pts 

4 yrs 3 mos 

75 pts 

Radiation Alone or 
with 

Palliative Surgery 

5 yrs 

10 mos 

45 pts 

4 yrs 6 mos 

45 pts 


The following giaph illustrates the percentage, alive and well, without 
recuncnce at six months’ intervals in each group 


and the graph indicates 
no apparent advantage m 
favor of surgery, combined 
with 11 radiation, over treat- 
ment by irradiation alone 
From a statistical stand- 
point the figures are iden- 
tical, for the difference m 
percentages is too slight to 
be significant Either much 
larger groups must be stud- 
ied, or these three groups 
followed for a longer pe- 
riod of years, for then a 
considerable divergence in 
percentages would be of 
real significance 

One sti iking conclusion 
to be drawn from the 
graph IS, that mammary 
cancer treated by surgery alone, gives a lower percentage of satisfactory five 
year results than any of the radiation groups However, the writer desires 

35 



W 

'X' 

N 



1 






\ 



/ 

/ 








\ 

\ 

9 


\ 

N 

\ 

N. 






\ 

5 

\ 

N 

N 

\ 

\ 

\ 







N 

— »— •»— 

\ 

g 

s 

\ 

\ 









— 9 ^ 9 - 

N 

k 

N 








\ 


% 










\ 
























Graph i — Graph showing per cent alive without recur 
rence at six month intervals up to five years Primary 
operable group Forty five patients, radiation alone or with 
palliative surgery Forty-one patients pre opera- 
tive surgery post-operative o o Seventy-six patients 

surgery, post-operative Seventy -five patients 

surgery alone 
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to point out tli.it the jicrccnt.iitc fif^urcs oht.iinccl by ns when surgery alone 
was used aie mueh lower th.ni those rcpoitcd by numerous other clinics 

When wc considei the dui.Uion of disease after treatment, as outlined in 
l.'ible IV, ue lind that the cases tic.itcd by irr.idiation alone showed a longer 
a\ciagc (hnation th.m any of the other three groujis, while those treated by 
i.idic.il suigeiy .done showed the shortest duration 

JfA of I hi Pat mils — In the selection of p.iticnts for trc.itmcnt by physi- 
c.il agents .iloiic, we chose oldei women in whom opciation seemed a more 
formid.iblc jiiocednre ,md m whom a tri.il with irr.uh.ition seemed justifiable 
Suigic.il eNjieiience has shown th.it .idv.iiiced age jircsciits no unusu.il liarards 
in connection with i.idii.il aminitation of the breast !Nc\crthelcss, a major 
opciation docs loom i.ilhcr huge in the mind of the .ner.igc jiatieiit sixty-five 
oi sc\cnt) je.iis of age, and much may be .iccomplished in such a c.ase, by 
the growth restraint which follows irr.idiation 

\Vhen the patients in the primari opet.ible scries arc classified according 
to decades, the results .ire shown in the following table 


'I Mil i V 

lot of the Rn/irii/f 
([’iiiitaiv Of^cnihli (iroiil' ) 



Group A 

I’le oiKnli\c 
Irr'idmtion 

Surf crj 
Post-opcrnluc 
Irrvltiunn 

C.roup B 

Surf er> 

Post opcrnti\p 
Irrad ition 

C.rovip C 

Irntlnlion 

Tot'll 


0 

5 

I 

4 

11-40 

h 

14 

I 

25 

41-50 

14 

55 


54 

51 -Go 

n 

IG 

s 

54 

61-70 

1 

« 

1 1 

22 

Over 70 

5 

0 

1 1 

14 


41 Patients 

74 Patients 

56 P.iticnts 

151 


15% o%cr Go 

1 1 % over Go 

61% o\cr Go 



7% over 70 

none o\cr 70 

31% over 70 

-- 


This table shows that the n radiation giouj) contained a striking preponderance 
of older w'omen in wdiom the disease is usually less active and correspondingly 
less menacing This group should have had a higher percentage figure of 
satisfactory five y^ear results than the other twm groups, but such does not 
prove to be the case Therefore, the age comparison show's radiation alone 
at a disadvantage as compared with treatment by surgery and radiation 
combined 

But advanced age was not the only determining factor for the selection 
of cases for radio-therapy Several patients suffering from intercurrent dis 
ease, such as diabetes, serious cardiac ailment and tuberculosis, were also 
chosen foi treatment A few patients i ejected ojieration and some of the 
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leinaining- weie advised to rel}’^ upon iriadiation methods for the control of 
the disease, as the clinical setting seemed favoiable for use of physical agents 

PATHOLOGICAL HISTOLOGY 

Although adequate pathological data were at hand for making histological 
diagnosis in the pie-opeiative, suigical post-opei ative patients, tissue for path- 
ological examination was obtained m but thiity-one patients (69 per cent ) in 
the 11 radiation senes Consequently, no pathological diagnosis has been pos- 
sible 111 one-third of the irradiation patients In the surgical post-operative 
gioup, pathological leports 01 slides have been obtained wherever possible 
Following is a table of the pathological types encounteied 111 the primary 
operable group 

PRIMARY OPERABLE GROUP 
Pre-operative Irradiation Surgerj', Post-operative Irradiation 


Carcinoma Simplex 12 

alveolar 8 

fibro 5 

Comedo Carcinoma 4 

Adenocarcinoma 2 

cellular papillarj'- 3 

sweat gland tj'pe infiltrating i 

arising in ducts i 

Paget’s Disease 2 

Carcinoma — type not stated 3 


41 

8 

5 

1 

21 

4 

2 

II 

4 

I 
I 
I 

9 

Irradiation Alone, or with Palliative Surgery 


Carcinoma Simplex 9 

alveolar 4 

fibro 5 

sweat gland type 3 

Adenocarcinoma i 

mucous I 

papillary 2 

Paget’s Disease 2 

Carcinoma — type not stated 4 


Surgerj', Post-operative Irradiation 
Carcinoma Simplex 
alveolar 
duct carcinoma 
fibro 

sweat gland type 
Comedo Carcinoma 
Adenocarcinoma 

cellular 
papillary 
papillary cj'st 
Squamous Cell Carcinoma 
Carcinoma — tjpe not stated 
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Prc-opci.UuL Irr uli.ilion Snri^cr\ 
L.irtiiioni.i Smipkx 
fihro 

CouKdo CarLimicari inonn 
Adeline ireiiiom.i 


SiirKer\, Irradiation for Ueeiirrence 

Cireinonii Snujilex 
Adeline ireinom i 
Circinom.i— 1\ pe not staled 


6 


1 

2 

I 


SucRere Alone 

Adenocarcinoma i 

Irradiation (3 \eirs later, Siirfieri ) 

C arcinonu — l\pe not stated i 

In the Jt t.uli.ition f^roup seetimis Ii.i\c Iillmi t.ikcn. when it could he done 
without dettnuent to the ji.ttient s hest nUttest At tunes it w'as difficult to 
reino\e tissue fieiin .1 tumor eleise to tlie skin without le.iMiit,', at the site of 
section, a small tiact le.uhm^ down to the tumor, adding the additional liarard 
of infection I'uithermoie. such a jiroccdurc ma\ disseminate the disease by 
floating tumor cells into adjacent lymjihatics or \enules We are coin meed 
that a clinical dmgnosis of carcinoma ol the hreast. made without mental 
resercation, .uid corrohoialed In scncial competent surgeons, should not he 
(lucstioned Where a leasonahle doubt exists as to the presence of cancer, a 
section should he taken 01 the tumoi excised loc.dlc '1 his has been the rule 
in the present scries 

It IS difficult to grade histologically, accoidmg to degrees of malignancy 
the patients 111 the tliiee major gioups in the foregoing table J fow-ever one 
broad gcncrah/ation can he m.ide, namely that the irradiation patients had 
less malignant kvpes of the disease, fiom the stand])omt of histology than 
those treated by a combination of snrgeiy and irradiation 

PaUwhvc Suu/oy — In ten of the patients in the irradiation group, some 
ty^pe of palliatne surgery' was pcifoimed — A local excision, axillary' dissec- 
tion or palliative mastectomy One may cjuestion the w isdom of placing such 
cases m the irradiation group 'J'hey w'crc included because palliative surgery 
Avas incidental to the treatment by' radiation Palliative ojieiations were done 
because ulceration w'as imminent or the tissue changes precluded fuither 
irradiation 

Adequacy of Radiation in the Iiiadiation Gioit/i — Despite the relatively 
poorer showing made by the irradiation cases, one may ask w'hether these 
patients received adequate radiation Most of the treatment was given five 
or more years ago, and w'as necessarily empiiical, as accurate data for dosage 
had not accumulated Many patients weie treated entiiely by the old tvpe, 
low-\oltage X-ray' machines, and much of the treatment was inadequate, in the 
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light of oui piesent knowledge Radium was, as yet, an untried agent, of 
gieat potency and some of the patients leceived over-dosage, with considerable 
damage to normal stiuctuies, others were given wholly inadequate treatment 
to propel ly caie foi the lesions Irradiation has been passing through a 
process of evolution and final judgment concerning its efficiency must be 
withheld foi seveial yeais 

The Coiupaiativc Efficacy of Radium and X-iayi m the IiiadiaHon 
Gioup — A comparison has been made m the following table of the end results 
of the patients tieated entiiely by radium, entiiely by X-rays or by a combi- 
nation of the two agents 

Table VI 


Results lu Pniiwiy 0 pci able Cases Ticatcd by Radium and X-tays 


Group 

Number 

Ali\e 

% 

Alive but 
Recurrent 

Dead 

Dead of Intercurrent 
Disease 

Lost 
Track of 

Radium 

II 

5 

60 

I 

■ 

I 

[5-yr result] 

0 

X-rays 

Combined (Radium 

10 — I = 9 

I 

II 

0 

8 j 

0 

I 

and X-rays) 

24 - 9 = 15 

5 

37 

0 


5 

[one 15-vr result] 

5 


Radium appeals the more efficient agent of the tvo. and the best results 
were obtained where ladium alone Avas employed Our most satisfactory 
results followed the treatment of small tumors in old women, by the implan- 
tation of glass tubes into the tumor, implanting i to i 5 milhcunes to each 
cubic centimetre of tumor tissue to be tieated 

The following case histones illustrate the efficacy of various types of 
irradiation used simply 01 in combination 

Pnmaiy Opciablc Gioup (Tieated by Radium Alone) 

Cask No 167 — L S, aged forty-nine 3'ears, married, was admitted to the hospital 
on the service of Doctor Quick, May 9, 1919 She had never been pregnant About 
May, 1917, a small, hard mass was discovered above the nipple m the right breast The 
mass was painless and there was no increase 111 size until about eight months before 
admission At this time she noticed occasional sharp pains in the region of the tumor 
Physical Examination — The patient was in good general condition In the right 
breast, above and to the outer side of the nipple, was a hard mass 35 x 25 cm , with 
moderate skin fixation, but movable on the chest wall There was no nipple retraction 
and no axillary lymph-nodes were palpable A chest plate was negative for pulmonary 
metastasis The patient was examined by several of the attending surgeons and a diag- 
nosis of carcinoma of the breast was made without reservation No biopsy was taken 
On June 17, 1919, six bare tubes of radium emanation, totalling 16 milhcunes, were 
implanted in the tumor, a dose of 2112 millicurie hours A like number of tubes with 
a similar dosage was inserted m the right pectoral fold 

A marked ervthema, over the treated areas followed, with superficial ulceration at 
one point Three months after treatment no mass could be palpated The patient 
remains free from disease, eight years after treatment 
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Iniiia/v Ofionhlc G)Otif^ (l)calrd I>v Radium and X-iavv) 

Cam No 173— C S, aped fort\-ruc \cars, .1 widow, of American parentact was 
.uiimltcd on December 8, 1920 SIic had nc\cr been pregnant, and there had never' been 
am lnstor\ of trauma In lulj, 1919, slic noticed a retraction of the right nipple At 
IjjDis sjjc pain in hikJ about this rcp^ion 

Phx^ica! !, lamination — She was a wtll-nonrislicd w'oman In the central portion 
of the right hre.ist was an irregular, firm mass ii v n ccmiinclrcs with marked nipple 
retraction I licrc was slight skin fisalion and tlic surface of the tumor was irregular 
No nodes could be palpated X-ra\ examination of the chest was negatnc for pul- 
nioiiars metastasis 


Operation was .uKised, nid a tire-operatne cicle was gietii m December, 1920, con- 
sisting of four L V t treatments of the right breast .iiid drainage areas Upon recon- 
sideration in the piiienf, siie left the hospital deciding that she would not undergo 
opcr.ition Liter, tlirougli eorrtspondence, the patient returned and dceided to submit to 
trcaliiuiit of her mammirs disease In irridiation 

Lxamniation made October t, 1921 showed tint the mass m the breast was a little 
I.irger, witli tiie nipple driwii ujiward .md outward to .1 still greater degree The nipple 
had almost disappt irtd and .ibout it was a reddened irritated skin There were no 
p dpable nodes in the avill.i 

On October 12, 1921, she recened i cross-fire with two radium packs 8129 millictiric 
hours o\cr the inner suR of the breast ,md 8072 millicuric hours o\cr the outer side 
I lie dist nice was 6 centimetres and the filtration, 05 millimetre of sihcr and 2 nnlli- 
iiietrcs of lead On Nmenilier to, I92r, platiiuiiu needles were inserted in the tumor, 
piemg 156 iiiillicurie hours for each needle On April 2, 1922 she rccened 9025 millicune 
hours, a radium pick .it 6 centmietrcs being applied directU oxer the anterior surface 
of the breast No biopsx xxas done 

'Ihcrc was consider ible iiiiniedi ite regrcssimi m the tumor, following each irr.adia- 
tioii No subsequent treatment has been used The patient is now without exidcnce of 
actixe disease, six xe irs and fixe months after the beginiimg of treatment 


Six patients Were treated In local remoxnl of the mammary tumor, pre- 
ceded and followed In iii.uliation 'i hiec of these ha\c stirxtxed the fix e-year 
penod without reetuicnee Att ahstr.iet of the ease lustory of one of the 
satisfactoiy results obtained In this method is appended 

Pnmaiv O/’ciablc Grouf> (Jiralcd hv Pir-of’n olive Ii radiation, Local Ciciswn and 

Pait-opciatK’c Iriadialion) 

Cxsi No 154— W O, colored xxoman, aged forts -six jears, born in the United 
Suates, xxas admitted Max, 1920 She xx.as a xxidoxx and had had txxo kacUations of nine 
months duration xxitliout unusual incident Nine months prior to admission she noticed 
1 small lump 111 the right breast T ins xvas not painful but had stcadilj increased in size 

Physical Exannnalioii — 1 he patient, xxho xxas obese, had a marked degree of aortic 
insufiicicnc^' Exainiii ilion of the upper, middle segment of the right bre iSt rex'caled a 
hard mass, 3 centimetres in diameter The mass xxas sharplj defined but xvas somewhat 
fixed to adjacent breast tissue riiere xx’as no exidcnce of skm adherence md no axillarj 
Ijmph-nodcs xx'crc palpable A chest plate xx'as iicgatixc for evidence of pu 
nionary mctastascs 

At first, the patient rejected anj operation because of her cardiac disease A cjce 
of X-rajs, consisting of four treatments of L V 1 xvas gixen over the right breast 
and Ij'inph drainage areas She xx.is finalli' persuaded to submit to a local removal o tic 
mass This was done under novocain anesthesia on June ii, 1920, carrjiiig this incision 
xvidc of the tumor through normal breast tissue Doctor Exving reported that 
consisted of 4 cj sts, e.ach measuring 2 x 2 cm The xvalls of the cj'sts xvere smoo 1 a 
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the cavities contained slighll}'- blood-tinged serum Microscopic examination revealed an 
adenocarcinoma with abundant stroma, probably arising m a cyst 

On June 23, 1920, a radium pack, containing 2053 milliciiries of radium, was applied 
for Six hours over the site of operation 

In February, 1922, a small firm node was palpable m the right axilla and a similar 
one in the right supraclavicular region, just behind the inner end of the clavicle There 
was no other evidence of recurrence From February 2 to March 16, 1922, a cjcle of 
4 treatments of L V 2 X-rays w'as given, covering the right breast and drainage areas 
The patient has remained w'ell and free from disease to date, seven years after treatment 
W’as begun 


Pinitaiy 0 [>ciablc G) oup (Ticated by L V i X-iays Alone) 

Case No 160 — O R, aged fiftj’-seven years, married, of English parentage, was 
admitted to the hospital. May 29, 1920 She had had one lactation with a duration of 
fi^e months without untow'ard incident Two j’ears prior to admission, she was operated 
upon for uterine niioma At this time, two small lumps were noted 111 the upper, inner 
portion of the right breast These had not increased m size, but, at times, the patient 
complained of slight pain and itching 111 this region 

Phvstcal Exanttnafton — The patient w'as well-nourished In the upper, inner quad- 
rant of the right breast w'as a horse-shoe shaped mass 5x3 centimetres The surface 
W'as irregular and skin fixation w'as present The nipple w'as retracted but there w'ere 
no palpable axillary nodes The chest plate w'as negative for metastasis 

Because of the slow' grow’th of the tumor and the patient’s willingness to submit to 
irradiation, the decision w'as made to treat the case entirely by irradiation, but to remove 
a section for microscopic study From May 29 to June 9, 1920, four L V i treatments 
W'ere given over the right breast and drainage areas August 13, 1920, under novocain 
anaesthesia, a section w'as removed for histological examination Doctor Ewing’s path- 
ological report show'ed the case to be one of carcinoma simplex The wound healed bv 
primary union 

From September 16 to October ii, 1920, five L V i treatments were given over the 
right breast and drainage areas and a similar series of treatments was given from 
November 12 to December 15, 1920 From February 24 to March 17, 1921, four similar 
treatments w'cre repeated over the same areas In February, 1921, seven months after 
admission, there w'as no evidence of disease in the breast In July, 1922, two years and 
two months after treatment, rather diffuse telangiectases were visible over the right 
breast, and this condition has persisted and increased somewhat during the past few 
years At the present time the patient is alive and well w'lth no evidence of disease, 
seven years after the beginning of treatment 

Pre-opei ahve In adiahon — Pre-operative irradiation in the treatment of 
mammary cancer has not been approved, generally The reasons given for 
this attitude are (i) it necessitates a delay in surgical intervention, (2) 
irradiation hypersemia may cause more active bleeding, (3) w'ound healing 
IS less satisfactory , and finally better end results are not obtained 

Following pre-operative X-ray treatment, we have preferred an interval 
of three or four weeks before operation was undertaken This delay has 
seemed justified, because irradiated tumor cells are rendered less viable, and 
irradiated tissues m the operative field become unfavorable soil for the grow'th 
of cancer cells, left or disseminated at the time of operation 

With an interval of three to four weeks between the time of the last 
X-ray treatment and operation, it has been unusual to meet active or trouble- 
some bleeding However, if the interval is shorter and the dosage employed 
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h<is been heavy, inoi c ciisUii hins,^ hcnioi i hace may he c\))cclcd Tl should be 
noted th.it this unpleasant nuidcnt has been entounlcrcd m numerous cases in 
which irradiation was never iisefi 

It has liccn oiii impression that nound healiiifj has not heen delayed 
foiiowimj (he iirc-opciatuc treatment \\hKii we have employed 

A senes of cases repoited to this Assodation hy Doctor Herendeen and 
the writer m 192:;. stionc:h su},'t!;cstcd that where pre-operative irradiation 
had fieen used a hu^het jierecntaf^e of letoveries could he expected Our 
conclusions were based upon three >ear results, for d.ita ocer a longer period 
had not accumulated I he present tirliile ])erniits a comparison of five-year 
results in a senes of cases where pie-operatne irradiation was employed or 
ciUiieiy omitted 

An inspection of Graph No i shows that ])re-opcrativc irradiation has 
furnished a sliglitly higher ]iercentage figure m five-year results than the 
groups 111 which iireliininar) irradiation was omitted Uiion the other hand, 
when Table IV is studied, it is cwideut that when jire-ojicrativc irradiation 
was used the acer.ige duration of life after treatment w.is six months longer 
than in the purely curgic.il group, and six months- ''horter than those receiving 
onl) post-opeiatuc irradiation 

A rcMCW of the t\pe of prc-oper.iti\e \-ray treatment given rexeals that 
in two-thirds of the patients the 1 V 1 technic was cmjiloycd iMoreover, 
in a huge proportion of the patients the ideal inlerxal of three to four 
weeks between irradMlion and operation was not carried out Frequently, 
one c\clc of L V i X-ra\s, gncii in fne to sexen dajs, was folloxxed a fexv 
claxb later, h\ radical surgerx Today xxe knoxx that such treatment is tar 
less efTeetual as a pre-ojicratixe me.isurc than tiie teeliiiie cinpIo}ed in more 
lecciU cases 

Posl-of^t ) (ifivi /; 1 (i(/i(di<Mi — Less objection h.is heen raised to the employ- 
ment of post-opeiatixc in .uh.it ion tli.in to the use of radiation, prior to 
surgery None of (he objections to jire-operatixc iriadiation haxc seemed 
xsahei XX hen post-ojieratix'e irr.uii.ition xvas jnoposed The xxritei has fre- 
quciitlj' outlined our reasons for employing post-ojieratix'c irradiation routinely 
at the Memon.d Hospital 

An inspection of Giaph No i shoxxs that the patients in xvhoin post- 
operatixe irradiation was used g.ive a pciccnt.igc of five-year icsults xvhich 
w'as mucli higher than in jiaticnts 111 xvhom this jirocednre xvas omitted The 
five-year results, in the surgical ]>ost-operativc gioup. siioxx'S 35 per cent alive 
and xvell, xvhereas, in the purely surgical giouji, but 15 per cent of recoveries 
xvas obtained If xvc turn to Table IV, one xvill see that the duration of life 
after radical surgery alone was tlirec years, wdule the duration in the post 
operative irradiation gioup xvas four years and three months, representing a 
decided adx'antage in favor of post-operative treatment 

Moreovei, xve hax'C usually confined the post-operatix’’e treatment to one 
or txvo cycles of four treatments each More recently, we are giving three 
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01 foil! such post-opei ative cycles, which makes the treatment additionally 
eflective 

When ^\e leview the t}pe of X-iay tieatment given to our patients post- 
0])eicitiYely, we find that two-thiids of them weie tieated by the L V i type 
of theiapy. but this was fierjuently combined with the L V 2 technic We 
believe that the post-opei ative irradiation, now m use at the Memorial Hos- 
pital, consisting ofLV2oiLV3 types of treatment, for the two lower 
portions of the opeiated side, and high-voltage foi the two upper areas, will 
give still bettei peicentage figiues 

0PER\T1\C AIORTALny IN THE PRIMARY OPERABLE GROUP 

In seventy-seven patients on whom radical operation was done at the 
Memorial Hospital theie was but one operative death, the patient succumbing 
to pneumonia two weeks after operation This is an operative mortality of 
I 3 pel cent 

PRIMARY INOPERABLF GROUP 

In ti\o pievious communications by the writer, m one of which Doctoi 
Herendeen was associated, the geneial management of primary inoperable 
cases and the methods of irradiation employed were fully discussed Every 
w^orker in this field has felt that an evaluation of the efficacy of irradiation in 
primary inoperable cancer of the breast could never be satisfactorily made 
until trustw'orthy data could be obtained upon the duration of the disease in 
untreated cases Recently, a very interesting study made by Daland of 100 
untreated cases has furnished the much-desired information We have com- 
pared his senes wuth a group comprising 133 of our own primary inoperable 
cases, treated by irradiation, wuth or without palliative suigery, and the results 
are interesting The following table compares the two groups with respect to 
the average age at onset and the average length of life 

Table VII 

Age at Onset and Length of Life 
fPiiinaiy Inopeiable Cases ) 



Untreated 

(Daland) 

Treated 
(Present Senes) 

Average Age at Onset 

57 5 years 

53 I years 

Youngest Patient 

3 1 years 

30 years 

Oldest Patient 

87 jrears 

85 years 

Average Length of Life 

40 5 months 

44 6 months 


The aveiage total duration of disease in the untreated series was 40 5 
months, while in our own cases, treated by irradiation, the corresponding 
figure was 44 6 months The patients, on the average, lived four months 
longer, where irradiation was used, than did the untreated cases 

When the Daland cuive is plotted, showing the percentage of patients alive, 
at SIX months intervals, for a period of ten years, and our own results are 
similarly plotted, the two curves are as follows 
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of oui own were so classified Fifty-mne pei cent of Daland’s cases weie 
fifty-five yeais or ovei, at winch age the disease is lelatively benign, but 
41 per cent of oui patients falling into this most favorable group This 
comparison shows that the untieated patients probably had less menacing 
forms of cancer than oui own 

Fuitheimoie, thirt} -seven of oui patients (30 per cent ) had an aveiage 
duiation of disease up to admission of foui months, while sixty-nme (52 per 
cent ) had an aveiage duiation of ten months It is evident that a large 
numbei had lapidly gi owing tumois, dissemination occurring eaily Seven 
of the cases weie of the fulminating inflammatory type and two were asso- 
ciated with pregnancy Two weie also afflicted with cancer elsewhere, one 
patient having a cancer of the uteius and the other, cancel of the ovary 
Foul of our piimaiy inoperable cases, wbo are alive and well today, cannot 
be included for compaiison, as they have not yet survived the ten-year period 
from the beginning of symptoms 

The benefit to be expected from the treatment of such patients are relief 
fiom pain in the pi unary lesion and metastases to bone, healing of superficial 
cai cinomatous ulcei s , iinpi ovement in the patient’s general condition , and, 
in some instances, a piolongation of life 

The rapidly fatal issue of a patient with a highly malignant tumor is illus- 
trated in the following case histoiy 

Case No 254 — K H , was an unmarried Irish woman, forty-six years of age at the 
time of her admission m June, 1921 Six weeks prior to admission she began to suffer 
neuralgic pains m the right arm, associated with a sense of tightening in this extremity 
These symptoms persisted for about two weeks, and then she noticed a small lump in the 
lower portion of the right breast This mass increased m size rapidly, up to the time 
of admission 

Physical Examination — She was a poorly-nourished woman with the right breast 
completely replaced by a firm mass, 10 cm in diameter The nipple was retracted, fixed 
and oedematous There was marked skin adherence and complete fixation to deeper 
structures Palpation revealed a continuous mass of tumor tissue running upward from 
the breast into the right supraclavicular space and the right side of the neck The cir- 
cumference of the right arm, below the axilla, was 2 5 centimetres larger than the left 
The left breast showed considerable induration and a firm node was palpable m the left 
axilla An X-ray plate of the chest revealed evidence of some enlargement of the nodes 
in the right hilum, with carcinomatous infiltration, extending along the bronchi 

A cycle of X-ray treatments, consisting of four exposures of L V i type was given 
over the right side, from June 9 to June 13, 1921 Six similar treatments were given 
to both right and left sides, from July 12 to July 19 

The patient failed rapidly and she was confined to bed under Social Service care 
She developed severe pain in her lumbar and pelvic region and a persistent cough She 
died at home September 21, 1921 The total duration of disease from the beginning of 
symptoms was five months 

Four patients, in our Primary Inoperable Group, are now without evidence 
of disease History and treatment of one of these patients are abstracted below 
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CONCI t SIGNS 

J The treatment of caretnoma of the breast h\ irradiation methods, alone 
or combined with ladital sur^^ery. gtscs a Iiiffhcr pcrecntaffc of pfood five-year 
results, than when ladital surgciy alone is tmplo}ed 

2 Prc-opcrali\e irradiation adds to the percentage figures of satisfactory 
fne-ycar results lligh-voilagc treatment should be employed, permitting an 
interval of three to four ssccks betsveen treatment and operation Came 
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RESULTS IN IRRADIATION OF M\MMARY CANCER 

out in this ^\a}^ bleeding at opeiation is not inoie active and wound healing is 
not delayed 

3 Post-opeiativc irradiation has inci eased the length of life after opera- 
tion and has yielded a highei peicentage of satisfactoiy five-yeai results, than 
uhen radical siugery alone was employed 

4 Radium is a moie effective agent than Rontgen-rays in dealing with 
this disease 

5 Convincing evidence of the eflicacy of physical agents in dealing ^\lLh 
mammar} cancer is fuinished, fiist, clinically, by inaiked diniinution m si'/e 
oi complete disappeaiance of the tumoi, and second, by the gross and niicio- 
scopical changes occuiimg in tumoi tissue adecpiately iriadiated 

6 Although the Daland cur\e and oui own aie identical, a comparison 
of the t\NO groups shows that out own primary inoperable cases were youngei 
\\ omen and that more than 50 per cent of them had rapidly growing tumors, 
the cases becoming inopeiable ten months from the onset 

7 Treatment of pi unary inoperable cancer of the breast by radiation 
gives relief from pain, healing of supeificial carcinomatous ulcers, improve- 
ment in general condition and prolongation of life 
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n\i tif (|)f tnttst (i.mu .inti lijsitnn.iumi,' tttnsnU.itums rifcrml to the 
MiiLtum IS t.uuti of till tt sii])lnifus in ir^j |. C lic\.iliei l.uKson' stated that 
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(.nun 111 till II sopliaitiis Is not .i r.ire disease on!) uterine, in, unman 
nid u.isitu inaii'MiaiiM <\<<td it ni titijiteno in tlu‘i,unei.d i. inter intideiicc 
In I'-iuti.ind ,ind W .ill s tiuu uin iT.tJO) di.iths troin tins t.uise dnnni; the 
ten \< Us toil- itjjo tS(inii.ii) * Cl.aton.’ in .in.iKsnut ^ijoo .intopsies per- 
iiiiined in tlu put h\e \t.iis ,it tlu IMiil.idelplna (leiur.il liospii.il, found 
Stj i.ises oi jnalii;n.im \ , .ind ot tliesi, ji < ; o:; ptr cent ) died ot earei- 
noni i III tiu* iisopliupis \ insnti ' upotts i:;} c.ises stndud at tlu Mato 
I linit in two u.iis In ,i itronp of fuKi i.ues oi i.irtinoin.i of the pastro- 
nUtstmal tt.ul stndud l)\ l•rude‘nwaId Zinn .ind h'eldinan ‘ 12S (21 ^ per 
lint ) well ot the II sophapiis '1 htsc l.icts hrmp out fortthU tlu* iinportaiue 
ot |.u Kson's st.iieiiu nts 

Fntil r.itiui rtiinile nt.ni\ e‘\er\ writer on the sniijeet of (esop!iapc,nl 
t.iniei has ,id\oi itid p.isirostonn for inoper.ihle i.ises, and pr.ietie.ilU. this 
h.isnu.int lu.irle .ill ( In \ I'ueherp".i Noiweui.in snrpeoii, was .ipparenti) 
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♦ Ri III htfort the joint miitiiiK I'f the riiilaiklphi.i and New ^ ork Ac.adeni) of 
Snrgeij, laiiriiary 8, 1928 
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Ashhmst opposed the opeialion iii malignant disease, believing that the 
nsk was so gieat and the possibility of gam so slight as not to lecommend 
It Eaihci. Gloss’’ favoied it at an eaily stage of caicmoma but says, “its 
adoption on the othei hand, when death is imminent fiom exhaustion and 
staivation. is a species of lefiined ciuelty i effecting no ciedit on suigery” 
Thiough the yeais the same tiend of thought pi evaded, one technical method 
succeeding anothei until the advocates of ladium and intubation appealed 
Dilatation by sound and bougies of cesophageal stiictuies, whether car- 
cinomatous oi not was the usual method of tieatment befoie the days of 
gastiostoni} Piobably the foremost advocate of this t)q3e of tieatment at 
jnesent is \hnson of the I\ra3'-o Clinic In 1923’’ he reported 125 cases of 
carcinoma of the cesojihagiis, tieated by this method with thiee deaths and 
an aveiage duiation of life of five months The diagnosis m these cases pre- 
sumably Mas made on the histoiy, the passage of sounds and X-ray, since he 
states that, “ccsophagoscopy is of limited value in diagnosis and tieatment” 
We agiee unth Jackson - udien he sa3'-s, “theie aie only two means by which 
an eaily diagnosis of oeso]ihageal malignancy can be made, namely, (i) 
Rontgen-iay examination and (2) ccsophagoscopy All other means are late, 
inconclusive and some of them dangeious” Presumably also Vinson’s cases 
M^eie somcMdiat selected since both in this paper and m 1925 he lists certain 
types that aie unsuitable foi this proceduie and for Mdnch he lecommends gas- 
ti ostomy This is impoitant m considering moitahty figuies and average 
length of life 

The advocates of ladium used by itself have apparently decreased m recent 
3^eais Stone at the Memoiial Plospital, Neu' York, did not find a single 
case that can be said to have been cuied 133^ ladium although there was some 
temporar3^ improvement in many of the cases In the discussion that followed 
Hedblom, Case, Me3'-ei, and Heyd were ecjually pessimistic Wassmk^'" 
leports one case m foity-one living tM^o and one-half yeais after application 
Guisez,^® Mdio has had extensive experience m the use of radium, reports a 
case of a man, aged sixty, who leported to him in November, 1911, with the 
history of six months difficulty m swallowing CEsophagoscopy showed what 
was apparently a malignant growth the size of a five franc piece, a few 
centimetres above the cardia Biopsy diagnosis was epithelioma This man 
had several applications of ladiuin and in January, 1926, then seventy-five 
years of age, M^as apparently M^ell and had no more difficulty in swallowing 
Intubation, of necessit3'^, entails previous dilatation in most cases Sout- 
tar® in reporting 100 cases of oesoi^hageal carcinoma gives results as follows 
in fifty cases of intubation he had seven deaths ( 14 pei cent ) and average 
duration of life in twenty-six followed cases of 5 3 months In twenty cases 
of gastrostomy he had seven deaths (35 per cent ) Muth an average duration 
of life in ten followed cases of 3 6 months In his seven immediate deaths 
following intubation the oesophagus was torn 111 one and perforated in 
another In one case he had to give up his intubation due to hemorrhage 
fiom the growth duiing manipulation In some cases the stricture was 
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nnpass.ihlc and could not ho intnl)atc'd In at least one case cjrowth was too 
luLdi foi mtuhation. and in scweia! cases the tube had to he replaced In 
itciu*r»i!, in lookinti o\ei his Lihlc ol t«isis, one f^cts the definite impression 
that his LM^IrosUinn casts weie nuich the woist risks and would not he 
cNpeiled to snr\i\e ain jn ok dure as well as his intnhation eases I\l3crson’' 
another adsotate of the nUnhatum method reports four of his cases one of 
whom Ined si\t\-nnie daw, mother twentx-mtu da\s, a thud still Inintjat 
the tniu ot his rcpoit, .iiid the fourth ti^ d.i\s 

In this thnu ut hive piactised itastrostonn aliufist roiitiiielv In view of 
the yicat dillt rente in tin iinm<diatt moiiahtv ol the other palh.itive meas- 
nics a'« hriellv ic viewed above ,md itastiostomv it stemeri to us worthwhile 
to stoj) and eonsidti ( hn series is admuteillv small hut eoiupletelv studied 
and with out hundicd pci icut tollow-up < )ur studv did not cause us to 
,ilt< r our iiuihod oi tit itiiKiit foi u isons we will hrini," out '1 he above 
l.uts are out onlv cxiust I'oi addinu to the imnuiise fitcr.itme on this subject 
Dunnir the period Scptiinhci t to lannarv is. lOaS there were a 

total ot t)nil\-si\ lasts ot i,'<i"''Jostomv done on Division Ji with ten deaths, 
a mort.ihtv ot J7 R jur ctut (if thcst tweiitv-oiu were for tarciiioiua ot 
the cisophai^us with si\ cK cths .1 mortahlv of _>.R s i>cr cent 
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A jj:l.UKe at d able 1 disclosts the fact th.it the mort.iht} tor 

the total series is essenti.ill) the same .is m the cancer senes 1 here lore it 
mav he .issunied th.il the i.iuinoin.i of itself is not the chiet fe.iture in the 
high mortaht} hut e\ti.meous conditions Ion example — in oiu non-cancer 
senes we had two dc.iths m stnc lures One w.is due to the f.iet that, after 
the ])atient left oui seivice the gastrostoiu) tube was eut oil and the prox- 
im.il jiortion .illovved to f.ill in the stom.ich m the belief that this would he 
jiassed Instead of this, the tube jilugged the jiylorus and the child died ot 
.icute chlat.ition of the stomach The othei e.ise was a m.iu in very hac 
eondition, with myoe.irditis, hypei tiojihied i>iostate and B U N of 88. w- 10 
died from his cauho-vasenlo-ienal dise.vse '1 he other two erses aie se 
exjilan.itoi}’ m the t.ible 
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GASTROSTOMY IN CARCINOMA OF THE CESOPHAGUS 

Table II 

Cast) ostomy, Division B 
Hospital Deaths — Cai cinonia CEsopliagns 
Hospilil No Case Lned 

495 I 2 days QSsophageo-tracheal fistula 

7399 VI 5 “ OEsopliageo-tracheal fistula 

833 II IS “ Autopsy Perforation oesophagus 

45S8H IV 16 “ Qisophagus exposed in neck at same time 

5066 V 21 “ QLsophagectomy 19 days later 

1126 III 24 “ Leakage Jejunostomy 16 days later 

The following is a biief summaiy of the recoid of the fatal cases 

C\SE I — No 495 Male, age fifty-three Admitted to the Medical Service Novem- 
ber 22, 1922, with a SIX months’ history of increasing dysphagia and marked loss of 
weight He had cough w’lth profuse foul sputum An X-ray showed oesophageo- 
tiacheal fistula The leucocyte count 19,100 He w’as transferred to the surgical 
service November 28, 1922, and gastrostomy under local ansesthesia done that day 
The lungs filled up and death occurred No^ ember 30, 1922 The autopsy showed a 
large carcinoma of the oesophagus, just below^ the bifurcation of the trachea with 
perforation of the left bronchus, w'lth metastases to the liver, pancreas, and abdominal 
lymph-nodes The left lung show'ed gangrene and cavitation Microscopic section 
show'ed a squamous carcinoma, grade 4 

Case II — No 822 Male, age fifty-eight Admitted to Bronchoscopic Service 
January 15, 1923, w'lth a note that he lost twenty-seven pounds m the past three months 
No other history X-ray January 18 showed obstruction m the lower and middle third 
QEsophagoscopy show'ed ulceration of the thoracic oesophagus, 4 centimetres above the 
diaphragm The full extent of involvement below was not explored Biopsy specimen 
show'ed squamous carcinoma, grade 3 He was transferred to Surgical Service January 
25 ) 1923, gastrostomy done on the same day Died February 7, 1923, and autopsy 
showed an acute peritonitis, apparently from perforation but no metastases Autopsy 
specimen also show'ed squamous carcinoma, grade 3 

Case III — No 1126 Male, age fifty-five Admitted to Surgical Service March 
12, 1923, with a history of dysphagia dating back to June, 1922 July i, 1922, constric- 
tion shown bv X-ray July 24, 1922, oesophagoscopy by Doctor Jackson show'ed nar- 
rowing of the lumen lower third and hard projecting w'hite mass on the anterior wall 
Biopsy — squamous carcinoma, grade 2 Dysphagia for solids continued but did not increase, 
and there was only moderate loss of weight A few days before admission dysphagia 
became absolute Gastrostomy March 13, 1923, under local and gas ansesthesia Owing 
to defect in gastrostomy technic, much leakage occurred Weakness developed and death 
occurred April 6, 1923 — ^twenty-four days after operation No autopsy 

Case IV — No 4 S 88 j 4 Male, age sixty-two Admitted to the Surgical Service 
November 10, 1924 One year previously had substernal pain and “sticking” of food 
Dj'sphagia increased In September, 1924, had operation for gall-bladder in another 
hospital Aphonia developed about one month later and dysphagia increased Loss 
of weight sixty pounds X-ray showed constriction lower end of the oesophagus 
CEsophagoscopy showed an ulcerating, fungating mass 36 centimetres from the upper 
teeth that seemed to surround completely the oesophageal lumen Biopsy showed 
squamous carcinoma, grade 2 Slight irregular fever each day Gastrostomy Novem- 
ber 15, 1923, under gas ether amesthesia CEsophagus explored in neck and iodoform 
gauze passed beneath it An excision of the oesophagus was intended later Gastros- 
tomy worked well but fever continued, and patient became irrational Blood trans- 
fusion November 20, 1924 Pulmonarv oedema developed and death occurred December 
I, 1924, sixteen days after operation Autopsy showed annular constriction of the oesoph- 
agus a short distance above the diaphragm An ulcerative area about 3 centimetres in 
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width extended almost through the wall of the oesophagus, which ruptured when traction 
was put on it No metastases Lungs show^ed emphysema and oedema of the lungs, 
kidneys arteriosclerotic, and pericardium showed acute fibrinous pericarditis 

Case V — No 5066 Male, age fifty-one Transferred from Medical Service 
January 23, 1925 Dysphagia of one year duration Dull substernal pain X-ray 
showed partial obstruction m thoracic oesophagus at the le\el of the third thoracic 
vertebra CEsophagoscopy showed an area of infiltration that projected forward from 
the posterior oesophageal wall in a thick fold 25 centimetres from the upper teeth 
Biopsy showed squamous carcinoma Patient in good condition, gastrostomy January 
24< 1925. under local and gas Recovery uneventful and patient did well Excision 
of the oesophagous February 12, 1925, Torek method Death February 15, 1925— sixty 
hours after second operation and twenty-one days after gastrostomy Autopsy specimen 
showed squamous carcinoma, grade 3 

Case VJ — No 7399 Male, age sixty-cight Admitted to Bronchoscopic Service 
October 15, 1925, with a story of six weeks difficulty in swallowing and at the time 
oi admission was unable to swallow without severe, violent coughing attacks, in which 
he brings up the substance swallowed Diagnosis of carcinoma of the oesophagus 
which had perforated into the trachea made and gastrostomy done immediately under 
local anaesthesia His condition never wan anted cesophagoscopy He died following 
an attack of vomiting with pulmonary aspiration on morning of October 20, 1925 
Partial autopsy obtained and diagnosis verified but record lost 

Comment — Of these six deaths, two should be charged against cesopha- 
gectomy since undoubtedly the operations on the oesophagus caused the 
death and not gastrostomy The twm cases that had cesophageo-tracheal 
fistulte would have died under any method of treatment No 822, Case II 
again would have died under any method of treatment, since the lesion per- 
lorated We wish to point out that m this senes where gastrostomy was 
done without selection of cases, the high mortality is due, in part at least, 
to the fact that, certain cases that would have died under any method of 
treatment (excluding the oesophagectomies), as for example the cesophageo- 
tiacheal fistulse, are barred from other palliative methods We believe that 
a simple gastrostomy in a similarly selected group of cases should be prac- 
tically as safe as other methods of treatment 

Table III 

Cast! ostomy Division B Rccovcied Cases 
Caicinoma (Esophagus 
Cases that lived less than 6 months 
Hospita No Case Lived 

5052 VII 20 days Emergency operation 

8618 VIII 26 “ Marked anemia 

4652 IX 30 “ Marked aphonia 

2381 X 52 “ Died— cesophagectomy 

5073 XI 73 “ Died — Pneumonia 

4875 XII 100 “ Probable lung metastases— (X-ray) 

5339 XIII 136 “ Abscess lung (X-ray) 

Case VII — No 5052 Male, age forty, who had only two months symptoms and 
was admitted on the evening of February 7, 1925, m extremis He was operated upon 
that night as an acute emergency and therefore had no X-rai or oesophagoscopv e 
improved somewhat after his operation but died at home February 27. 1925- twenty 

days after his operation . . , , , . . 

Case VIII— No 8616, was a man of fifty -eight years, who had had symptoms 1 
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one jear and was gicatly emaciated and in precarious condition Complete dysphagia 
Hremoglobm 30 pei cent X-ray elsewhere showed complete obstruction of the cesopha- 
gus Due to his condition he was operated on immediately without any further studies 
He improved definitely after operation, gained in weight, so that he was able to go 
home, but then \\ ent rapidly downhill and died twenty-six days after operation 

Case IX — No 4652 Male, sixty-one years Symptoms thirteen months Aphonia 
fi\e months Marked loss m weight Achylia X-ray showed lesion involving lower 
two or three inches of oesophagus Biopsy bj' oesophagoscopy adeno-carcmoma, grade 
2 Gastrostomj October 30, 1924, under local Patient’s general condition improved, 
gamed m w'eight and strength but aphonia increased Died at home November 
30, 1924 

Case X — No 2381 Male forty-eight Symptoms one month Admitted Novem- 
ber 10, 1923 m good condition X-raj — obstruction lower end of the oesophagus just 
abo\e diaphragm QEsophagoscopy show'ed fungatmg ulcerating mass 34 centimetres 
fiom upper alveolus Biopsj’’ — squamous carcinoma Gastrostomy and thoracotomy 
November 17, 1923 Patient did very w'ell Improved and returned for oesophagectomy 
Died following oesophagectomy January 8, 1924, fifty-two days after gastrostomy Speci- 
men showed squamous carcinoma, grade 2 

Case XI — No 5073 Male fortjq wuth five months symptoms X-ray partial 
obstruction — ^low’er thoracic Qisophagoscopy fungatmg mass 35 centimetres from upper 
teeth Biopsy — squamous carcinoma, grade 4 Improved temporarily Died seventy- 
three daj s after operation of wdiat w'as said to be pneumonia 

Case XII — No 4875 klale, fifty-eight Symptoms of two months Loss of 
w^eight, fair condition X-ray show'ed stricture upper thoracic cesophagus and diagnosis 
confirmed by oesophagoscopy post-operatively Slide lost X-ray of chest and physical 
examination showed probable lung metastases Patient continued to lose weight despite 
gastrostomy and died about 100 days after operation 

Case XHI — No 5339 Male, thirty-four Six months symptoms Emaciated 
X-ray — obstruction mid-thoracic oesophagus Chest X-ray showed lung abscess with 
considerable cavitation CEsophageo-tracheal fistula could not be demonstrated 
Q^'sophagoscopy before operation could not be done because of a constriction at the 
level of the cnco-pharyngeal fold Retrograde oesophagoscopy post-operatively showed 
marked induration m fungatmg mass mid-thoracic cesophagus Biopsy squamous 
carcinoma, grade 4 After gastrostomy patient improved and was sent home He died 
136 daj^s after operation apparently from his pulmonary condition 

Comment — In this group, again, the patients were in wretched condition 
to begin with In Case VII (No 5052) gastrostomy had to be done imme- 
diately or allow the patient to die without any treatment An}'^ other pal- 
liative treatment was out of the question Case IX together with Case IV 
m Table I showed a marked aphonia This seems to be a bad prognos- 
tic sign 

Table IV 

Gam ostomy Division B Recovctcd Cases 
Caicitioma CEiophagus 
Ca<;rs that lived ovet jjv mouths 


Hospital No 

Case 

Lived 


4604 

XIV 

204 daj^s 


4224 

XV 

270 “ 

Onset slow' 3 months pre- 
viously diagnosed ulcer 

I181 

XVI 

305 “ 

Radium used 18 days later 

1 02 12 

XVII 

3=50 “ 


3242 

XVIII 

360 “ 

Died suddenly while fairly w'ell 

4276 

XIX 

392 “ 

Good for 9 months 
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Case XIV— Was living 204 days post-operatively but in a rather precarious con- 
dition due to bilateral recurrent paralysis which interfered with his cough mechanism 
He died probably shortly after this as these people do from drowning m their 
own secretions 

Case XVI — No 1181 Had an application of radnim eighteen dais aftei 
gastrostomy 

Case XIX — No 4276 Was perfectly comfortable and happy for nine months 
and gained weight He then began to have pain in his back and chest and some 
hccmatemesis 

Two cases are still living at the time of this report One, No 11695. 
IS living 142 days after his operation The gastrostomy is working perfectly 
but he complains of pain m his hack and legs The other, No 12371 is 
still living seventy-one days after his operation and is about to return 
for oesophagectomy 

Dtscusswu — In this senes we have twenty-one cases of proved carcinoma 
of the oesophagus on whom gastrostomy was done with six deaths, a mor- 
tality of 28 5 per cent This does not compare favorably with Vinson’s 
figures of 125 cases treated by dilatation and bouginage with only three 
deaths, nor with Souttar’s series of fifty cases treated by the intubation 
method with seven deaths (14 pei cent) However, if we excluded the 
two cases where we mampnlated the cesophagns and the two cases of ceso- 
phageo-tracheal fistnlce, which are haired from the other treatment, we have 
seventeen cases of gastrostomy with two deaths, a mortality of 1 1 8 per cent 

Fifteen cases survived the operation, two are still living and the remain- 
der had an average duration of life of six months Vinson reports average 
duration of life of five months and Souttar’s fohowed-cases average duration 
of life of five and three-tenths months If w^e excluded Case VII an acute 
emergency which could not have been treated by other methods, and Case 
X, the cesophagectomy case, it gives us eleven cases and average duration of 
life of seven months Of these eleven cases, six survived over six months, 
the longest being thirteen months 

The objections to gastrostomy have lieen the high primary mortality, 
the increased length of stay m the hospital, and the objection of the patient 
to being fed through the gastrostomy tube We believe that we have par- 
tially explained the high mortality The increased length of stay in the 
hospital should not be considered if ive can obtain better results Discom- 
fort to the patient m regard to feeding cannot be avoided The objections 
to dilatation and bouginage have been well summarized by Jackson '• 

The fact that Vmson has had so few complications does not mean that, if this 
method became popular, everjmne would be as successful, as is shown m the 
report of Fnedenwald and Morrison The advantage of the other methods, 
of allowing the patient to swallow, is sometimes only temporary At times, 
following gastrostomy, as many have pointed out, the cesophagns after 
some rest will again alloiv liquids and soft foods to go by 

When we consider the effect on the lesion itself there can he no question 
of the superiority of gastrostomy over dilatation or intubation methods Our 
Bronchoscopic Service has frequently seen marked improvement in the local 
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lesion following the test that is given to the ccsophagus, and, what is per- 
haps most impoitant, the gastrostomy allows ns. if the condition of the 
patient wan ants it. at a later date to attempt a ladical removal, admittedly 
the patient’s only chance foi cine of his lesion 

The statistics of this small senes may be of mteiest The ages vary 
fiom thnty-nine yeais to sixty-eight yeais of age, an aveiage of fifty -three 
and eight-tenth yeais They weie all males Three of the six patients 
over sixty yeais of age died in the hospital but none of the six tinder fifty 
With one or two exceptions the dysphagia was of long duration and only 
twice did the condition of the patient wairant pioceedmg with oesophagec- 
tomy Evidently Jackson’s “ statements should be broadcasted He says 
that asphyxia, dysphagia, pain, weight lost, hsematemesis, emaciation, and 
cachexia aie all hopelessly late symptoms Every patient mentioning the 
slightest abnormality m swallowing, or even slight abnormal sensation m 
the cervical, retrosternal oi eingastric legion should be considered possibly 
cancel ous and examination with X-iay and cesophagoscopy urged 

By X-iay oi cesophagoscopy the lesion was located in the uppei thud 
111 three cases, in the middle thud m seven cases and the lower third in nine 
cases All the slides weie lecently reviewed and graded by Dr A E Bothe, 
according to Broder’s classification Of fifteen cases reviewed twelve were 
sciuamous cancel , and three adeno-carcmoma , the adeno-carcinomas all being 
111 the lower end of the oesophagus Seven weie grade 2, thiee grade 
3, five grade 4 The aveiage total duration of life was for the grade 2, 
seventeen months, grade 3, eight and one-quartei months, and one still 
living, giade 4, ten months Clayton** found of thirty-mne cases studied, 
three of giade i, with an average duration of life sixteen months and one 
of which had extensive metastases, fifteen cases grade 2, duration eight 
months, five cases with extensive metastases , twelve cases grade 3, duration 
five months, five cases with extensive metastases, and nine cases grade 4 
duration three and one-half months, all with extensive metastases It 
seems as if this grading may be of some value in selecting the case foi 
CESophagectomy 

SUMMARY 

1 An analysis of twenty-one cases of gasti ostomy foi pioved caicinoma 
of the CESophagus is presented 

2 The hospital inoitality was 285 per cent If the oesophagectomies 
and those that could not have been treated by othei palliative methods are 
eliminated the primary mortality was 1 1 8 per cent 

3 The average duration of life of the cases that survived was six months, 
with two still living If the oesophagectomies and those that could not be 
treated by other palliative methods are eliminated, the average duration of life 
was seven months 

4 The patients were all males with an aveiage age of fifty-three and 
eight-tenths years Only twice did the condition of the patient warrant 
proceeding with cesophagectoiny 
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5 The grading of the biopsies with Brocler’s classification may be of 
some lalue in selecting cases for oesophagectoiny 


SUMMARY OF CASES 


Hosp 

No 

Se\ 

and 

age 

Duration 

X-rav 

CEsophagoscopv 

Sur- 

vival 

dais 

Remarks 

495 

PS 

M 53 

6 

mos 

cesoph trach 
fistula 

none 

2 

Autopsy — sq ca grade 4 
with exten metastases 

822 

EB 

M 58 

3 

mos 

obstr lower 
third 

ulcer 4 cm 
abov diaph 

13 

Autopsy— sq ca grade 3, no 
met 

1126 

R M B 

M 55 

9 

mos 

obst 8 &. 9 
thor 

stnct low 
third 

24 

Biopsy sq ca grade 2 

4588X 

HW 

M 62 

I 

yr 

constr lower 
end 

ulcer 36 cm 

16 

Autopsy — sq ca grade 2, 
no met cesoph exposed 
in neck 

5066 

JF 

M 51 

I 

yr 

obstr third 
thor 

lesion 25 cm 

21 

Excision cesoph 19 days 
after gastrostomy Spec 
sq ca grade 3 

7399 

MS 

M 68 

] 

6 

wks 

none 

none 

5 

(Esoph trach fistula — au- 
topsy record lost 

5052 ; 
JS 

1 

M 40 

2 

mos 

none 

none 

20 

Pt m extremis Emergency 
op 

8618 

CM 

M 58 

I 

1 

1 

1 

yr 

outside 

i 

none 

26 

1 

1 

Haimoglobm 30 per cent 
Precarious cond Oper- 
ated immediately 

CG 

M 61 

I 

yr 

3"fromcar- 

dia 

lesion lower 
endoesoph 

30 

Biopsy, adeno-carc grade 2 

2381 

TV 

M 48 

I 

mon 

obstr lower I 
end 

fungating 
; mass, 34 cm 

53 

CEsophagectomy 

5073 

SK 

M 40 

5 

mos 

obstr lower 
thoracic 

fungating 
mass, 35 cm 

73 

1 

1 

Died of pneumonia 

4875 

JD 

M 58 

2 

mos 

strict upper 
thoracic 

yes 

100 

Specimen lost Unimproved 
by gastrostomy 

5339 

JU 

M 39 

6 

mos 

mid-thor 
abs rt lung 

retrograde 

136 

Constriction at cnco-phary n - 
geal fold Biopsy — sq ca 
grade 4 

4604 

JD 

M 64 

II 

mos 

Comp obstr 
upper third 

Infiltration 

25 cm 

204 

Bilateral recur paralysis 

4224 

SF 

M 64 

8 

mos 

obstr third 
thoracic 

stenosis mid 
third 

270 

Slide lost 

1181 

LS 

M 57 

*2 — 

mos 

obstr third 
rib 

fungating ul- 
cer, up end 

305 

Sq ca grade 3, one radium 
appl 18 days post-gas- 
trostomy 

10212 

IK 

M 42 

2 

yrs 

2" above 
diaphragm 

fungating 
mass,34 cm 

350 

Adeno-ca grade 2, post-op 
atalectasis both lov er lobes 

3242 

CN 

M 59 

6 

mos 

obstr first 
thoracic 

large ca cer- 
vical 

360 

Sq ca grade 4 Died sud 
denly while fairly well 
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SUMMARY 01 CASES — Cojihmtcd 


Hosp 

No 

Se\ 

and 

age 

Duration 

j 

X-ray 

CEsophagoscopy 

Sur- 

vival 

days 

Remarks 

4276 

H S 

M 53 

mos 

obstr mid- 
thoracic 

fungatmg 
mass,30 cm 

392 

Sq ca grade 2 Happy for 
9 mos 

11695 

WC 

M 59 

3 mos 

obstr middle 
third 

none 


Still Lving after 142 days 

12371 

JP 

M 40 

2 mos 

obstr low er 
third 

fungatmg 
mass,38 cm 

! 

Still living after 71 days, 
returning for oesophagec- 
tomy 


BIBLIOGRAPHY 

^ Jackson, Chevalier Peroral Endoscopy and Laryngeal Surgery, Text-book, 1914 
“Jackson, Chevalier Am J Md Sc, 1925, vol cKix, No 5, p 625 
“ Souttar, H S Br J Surg , 1927, vol xv. No 57, p 76 

‘ Clayton, E S Surg , Gynec and Obst , 1928, January, p 52 

Vinson, P P Am J Md Sc , 1923, vol cKvi, No 3, p 402 

" Fnedenwald, Zinn, and Feldman Amer J Md Sc, 1927, vol clxxiv, p 609 
' Egeberg, C A Quoted from Senn, N Chicago Md Record, vol 11, p 394 
“ Senn, N Same Quotation 
Gross Tr Am Surg Assn, 1884, vol 11, p 363 
Jones, Sidney Lancet, 1875, p 678 

Verneuil Bull de I’Acad de med , 1876, p 1025 
Ashhurst, John Text-book of Surgery, 1897 

Vinson, P P Jour A M A , vol Ixxxiv, No 9, Feb 28, 1925, p 658 

“ Stone Arch of Surg , 1926, vol xii, p 241 

^“Wassink Nederlandsch Tijdschrift \oor Geneeskunde, 1926, vol 1, p 746 
Guisez, S Bull d’oto-rhino-laryngol , vol xxv, pp 273-288, March, 1927 
Myerson, M C Am J of Surg , March, 1926, p 56 

“ Jackson, Chevalier Arch of Surg, Part 2, 1926, vol xii, p 236 

" Fnedenwald, J , and Morrison, T H 1924, Am J Md Sc , vol cKvii, No 2, p 194 


57 










OPERATIVE RELIEF OF CARDIOSPASM WHERE DILATATION 

HAS FAILED ■< 

By William L Keller, M D 
CoLONEr,, Medical Corps, U S Arm\ 


It has been shown by Plummer ^ and Vinson and their co-workers at the 
Mayo Clinic that only a small peicentage of cardiospasm cases fail to respond 
to dilatation when the hydrostatic dilator can be passed through the cardia 

There are certain cases, 
fortunately few in num- 



ber, where the most expert 
are unable to pass the 
cardia even with the aid 


of modern armamenta- 




rium, and the assistance 
of surgery by the trans- 
gastric route for primary 
dilatation is necessary be- 
fore hydrostatic dilatation 
can be carried out There 


. ^ is also a certain percent- 

» age that recur within six 

•* "C months after dilatation 


¥ 





Fig I — Banum filled dilated cesophagus before operation 


These excepted cases 
should be amenable to the 
operative procedure to be 
described 

While the real etiologi- 
cal factors in cardiospasm 
are uncertain and confus- 
ing, the diagnosis of this 
condition has been sim- 


plified by the use of the X-ray and the opaque meal, but judging from the 


many transabdominal procedures still advocated for relief of these cases, it is 
evident that the surgical methods in use are not entirely satisfactory 

The operative procedures heretofore recommended include the different 
forms of cardioplastics, all requiring a free opening in the stomach and conse- 
quent liability to infection, even when the cardia is accessible without ^ urnmg 

* Published with permission of the Surgeon General, U S Army, who is not respon- 
sible for any opinion expressed or conclusions reached herein Submitted for publication 


May 6, 1928 
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up the costal margin Extramucous caidioplasty although minimizing the dan- 
geis of infection is not always piacticable m a long, narrow thorax, without 
displacement of the costal margin Plications of the cesophagus m the medi- 
astinum have been advocated by Willy Meyer - and Reisinger,^ but have not 
been successful Invagination to produce shortening of the oesophagus within 
the mediastinum through an external exposure at the base of the neck has 
been used with success by Freeman ^ The literature contains numerous ingen- 
ious transabdommal pro- 
cedures for enlarging the 
cardia, which includes the 
application of mechanical 
force, either with pro- 
tected forceps or the fin- 
gers as m Mikulicz’s op- 
eration As an opening m 
the stomach is always 
necessary for these pro- 
cedures, the possibility of 
infection cannot be elimi- 
nated 

Whether the immedi- 
ate relief obtained by the 
patient m this case was 
due to the division of 
the constricted area or 
to the straightening out of 
the elongated, convoluted 
oesophagus cannot be defi 
nitely determined, but 
judging from the reports 
of the radiologist, the sat- 
isfactory clinical outcome and the local oesophageal changes reported by the 
oesophagoscopist it is presumed that either or both procedures have a field of 
usefulness m the treatment of those cases that fail to respond to the non- 
operative type of treatment 

Case Report — J R M , age thirty-five, white, unmarried, American male, veteran of 
the World War and a former member of the United States Marine Corps, \\as admitted 
to the Walter Reed General Hospital, August i, 1927 He complained of pain and distress 
beneath the lower end of the sternum after eating, accompanied bv a choking sensation 
and regurgitation of the food swallowed He also complained of weakness, mabihti to 
gam weight, and a mild constipation 

The patient stated that he was always in good health until the winter of 1924, while 
he was still m the Marine Corps, when he began to experience sharp, stabbing pains 
beneath the lower end of the sternum coming on sudden!}', immediately after meals These 
attacks occurred irregularly at first and lasted from fi\e to ten minutes There was no 
vomiting and the symptoms were not relieved by either food or alkalies He slowh lost 
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xveight and grew progressively weaker After four or five weeks, he sought disuensan 
treatment aiid was sent to hospital where he remained nearly five months Durnio- this 
time he had a constant feeling of weight beneath tlie sternum and occasionally voLted 
He gradually reached the point where he was hardly able to swallow his food After he 
was returned to duty he became a cook and m this position he was able to prepare special 
foods for himself and take plenty of time to eat Under tins regime he managed to get 
along fairly well During 1926, he was again hospitalized and operated upon in January 
1927, for bilateral inguinal hernia By this time he swallowed only with great difficult},' 
either liquid or solid food and he had lost considerable weight, being reduced to no 
pounds from previous weight of 140, bis best weight at the beginning of his illness As 

he was considered unfit for 
further duty with the Marine 
Corps, he was discharged from 
the service m June, 1927, as a 
result of a medical survey 
At the time of his admis- 
sion to Walter Reed the pa- 
tient was ambulatory and afeb- 
rile He appeared physically 
inferior, was poorly nour- 
ished, with dull, worn facies 
and exhibited a visceroptotic 
habitus He was 67^4 inches 
in height and weighed 113 
pounds without clothing The 
tonsils were atrophic and he 
had periodontoclasia with 
alveolar resorption of all his 
teeth His chest was narrow, 
shoulders sloping and expan- 
sion poor The manubrium 
was prominent, the loiver end 
of the sternum depressed and 
the intercostal angle acute 
On auscultation of his heart, 
an occasional extrasystole was 
heard and his blood pressure taken while seated was only 110 millimetres for the systolic 
with a diastolic of 70 The abdominal wall was thin and sagging, and he had marked 
visceroptosis There were no masses nor any tenderness detected He had a right, 
recurrent, indirect, incomplete, inguinal hernia and the right testicle was atrophic and 
soft The liver and spleen were not enlarged The patient appeared mentally dull and 
his response was slow The muscles were generally soft and lacked development, and he 
had second degree flat feet 

X-ray examination of the gastro-intestinal tract showed an obstruction of the lower 
end of the oesophagus, with marked dilatation of the oesophagus above the obstruction 
The barium filled oesophagus was 6 5 centimetres in width, regular m outline and ended 
at the hiatus in a smooth, cone-shaped shadow as shown in Figure i Six hours after the 
meal the oesophagus contained about one-third of the barium ingested, as in Figure 2, an 
at this time the stomach was empty and all the barium which had passed through t le 
intestines was concentrated in the emeum None of the barium remained in the oesophagus 
twenty-four hours after the meal Examination of the chest showed an irregular, calci e , 
paratracheal lymph-node on the right side and there was no evidence of a mediasfma 
growth Normal response followed the intravenous administration of tetraiodop leno 
phthalein-sodium salt 





Fig 3 — Posterior sutures in pHce 
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CEsophagoscopy showed a roughened, hobnailed, macerated area which bled easily, 
23 centimetres from the upper incisor teeth or at about the level of the arch of the aorta 
Below this point the oesophagus was distended into a sausage-shaped pouch, the mucosa 
was thickened and macerated and a little turbid fluid was present The oesophagoscope 
w as advanced with difficulty by raising shoulders and flexing the head At the forty-sixth 
centimetre level the bottom of the pouch was reached, but the examining instrument could 
not be introduced through the narrowed orifice into the cardia of the stomach 

Exammation of the blood showed a coagulation time of four minutes, go per cent 
hamioglobm and 13,500 leucocytes, the polymorphonuclear cells amounting to 63 per cent 
The W assernianii reaction and Kahn test were negative 

The tonsils were removed under local anaesthesia, August 25, 1927 The patient 
received belladonna constantly m one cubic centimetre doses, three times daily before meals 
for three months and bromides 
intermittently, with little or 
no benefit 

On Oetober 15, 1927, the 
oesophagus was dilated to 
55 F ( 17 millimetres) under 
local anaesthesia, and on No- 
vember 10 another oesophago- 
scopy was performed under 
local and an unsuccessful at- 
tempt was made to dilate the 
spasm December 28, under 
gas-oxygen-ether sequence, the 
oesophagoscope was passed 
There was some difficulty in 
passing the cnco-pharyiigeus 
A small amount of food was 
aspirated and a 20 F bougie 
was introduced through the 
hiatus and the oesophagoscope 
passed with little difficulty 
over the bougie to a point 52 
centimetres from the upper 

incisor teeth Upon with- ^ 

. < r 1 4 — Introduction of ligature 

drawal of the instrument no 

lesion of the surface was seen Following the dilatation a small stomach tube was 
passed easily for several days and the patient was fed through the tube, but soon this 
was no longer possible and the treatment was abandoned Since the patient had shown 
no permanent improvement and he had even more difficulty m swallowing than before 
dilatation, he was transferred to the surgical service, and on January 24 1928 under 
nitrous-oxide-oxygen-ether anaesthesia, an operation was performed for the permanent 
relief of his cardiospasm 

Opeiahon — A high, left, paramedian incision was made with the patient m the 
reversed Trendelenburg position The stomach was not contracted but the cardia w'as 
high and somewhat inaccessible owung to the anatomical conformation of the thorax which 
was long and narrow The caidia was loosened from its diaphragmatic attachment, and 
the freedom of the oesophagus m the mediastinum permitted it to be drawn dowm about 
two inches A thickened, contracted area was evident at a point abo’ie w'here the dia- 
phragm was detached and this contracted area did not disappear w'hen an attempt w'as 
made to invaginate the stomach wall through it with the index finger The cardiac end 
of the stomach w'as freed from its splenic attachment sufficiently to permit its being 
attached to the drawn down cesophagus close to the diaphragm by two row’s of sutures 
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placed longitudinally such as are used for the posterior sutures in the first stage of a 
Finney pyloroplasty (Fig 3 ) The first row of sutures passed through the peritoneum 
on the stomach side and the superficial muscular layer on the oesophageal side The second 
row passed through the peritoneum and muscular layers on the stomach side and the 
muscular layer on the oesophageal side 

If the left vagus is in the field of operation it should be pushed aside, and if the 
oesophagus is not sufficientlj tortuous and elongated to cause lengthening of the left 
vagus, the \agus should be divided 

A Reverdin needle threaded with heavy, silk fishhne was then passed from below 
upward into the stomach parallel to the suture line and a short distance to the left of it, 
to emerge from the stomach near the diaphragm where it was unthreaded and withdrawn 
It was reintroduced unthreaded, in a similar manner at the right of the suture line to 
emerge from the oesophagus above the spasm area and close to the diaphragm Here it 

was again threaded, using the 
upper end of the fishhne, and 
withdrawn, the two ends then 
being tied after the method of 
the old McGraw elastic liga- 
ture to include the tissues to 
be divided (Fig 4) The 
strength of the fishhne enables 
It to be tied with sufficient 
force to ensure complete devi- 
talization of the tissues in- 
cluded If rapid division of 
the tissues included in the lig- 
ature IS thought necessary, a 
rubber band one-eighth inch 
in diameter can be included 111 
the carrier with the fishhne 
and secured under tension 
after the ligature i« tied After 
the fishhne ligature was tied, 
the stomach w^all wa^ drawm 
over in front of the area where 
the ligature had been tied and 
sutured to the CEsophagus in 
front so as to completely burv 
the fishhne ligature (Fig 5 ) A small Dakin tube w'as introduced under the diaphragm 
on the right side and another placed on the left side The wound was closed in layers 
The patient was placed in bed in the Fowler position 

Following the operation no food was given by mouth for seven daj^s, but the patient 
leceived 2,000 cubic centimetres of normal saline solution intravenously each day and an 
abundance of nutritive fluids per rectum by Murphy drip The drainage tubes were 
1 emoved on the fifth day 

One month after the operation X-ray examination showed a marked diminution in the 
size of the oesophagus There was only slight delay in the passage of the barium through 
the hiatus, which was slightly narrowed Ten minutes after the meal a very small amount 
ot barium was visible in the lower end of the oesophagus and there w'as only' a trace after 
thirty minutes There was slight irregularity in the outline of the stomach at the site of 
the oesophageal opening Two months after operation cesophagoscopy was performed 
without ansesthesia and the tube introduced to 49 centimetres The oesophagus w'as no 
longer dilated, the mucosa was clean, smooth and pinkish in appearance and there w'ere 
no food particles present The site of the operation could not be seen but there was 
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infolding of the mucous membrane suggestive of it The cesophageal wall closed normal]) 
over the tube as it was withdrawn and the surface was easily seen throughout 

X-ray examination nine weeks after operation showed that there was no oesophageal 
dilatation and but slight delay m the passage of the meal at the hiatus, as shown in 
Figure 6, the oesophagus being completely empt) ten minutes after the meal (Fig 7 ) 
There was an apparent increase in the size of the oesophageal opening and slight irregu- 
larity in the outline of the stomach at the location of the enlarged opening 

It IS a well-iecognized fact that the best criterion of the success of a pro- 
cedure IS the condition of the patient Five weeks after operation he had 
gained eight pounds and three months after, at the present writing, he weighs 
134 pounds, a gam of twenty -one pounds over his admission weight and in the 
words of the Ward Surgeon as tianscribed in his progress notes, “The patient 
has made an uneventful lecoveiy He takes all articles of food without dis- 
tress and with evident enjoyment ” 

The opeiation is not offered as a substitute for the non-operative treatment 
of those forms of cardiospasm which are dilatable by an expert and which do 
not rectii But, it is pointed out, experts are not always available, and what 
constitutes an expert m the use of the hydiostatic or othei forms of dilatation 
IS not easily determined Certainly the handling of fiom five to ten cases 
spiead over a number of years does not indicate expertness in any field and 
especially in this one where individual genius is often a determining factor 
There is a recognized low mortality and 25 per cent recuirence during the 
fii st six months with the non-operative treatment in the hands of an adept, but 
judging fiom recent publications,’’’ ** the mortality is higher and the percent- 
ages of recurrence gi eater with those of more limited faculties These are 
some of the factois that must influence the surgeon when he is compelled to 
decide betw^een an operation such as this, on the one hand whereby danger of 
infection is minimized and which can be carried out under dii ect visual control 
supplemented by palpation, and, on the other hand, the different forms of dila- 
tation performed by those of limited experience 

If further use of this method shows that all varieties of cardiospasm 
respond to this form of treatment, it will be possible for the general surgeon, 
who cannot always command the services of a specialist, to handle such cases 
with a reasonable assurance of success and a low mortality 
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MORTALITY FACTORS IN ACUTE APPENDICITIS 

By Eldridge Lyon Eliason, MD 

AND 

L K Ferguson, MD 
OF Phil\delphia, Pa 

Beginning with the year 1886, when Fitz of Boston first coined the 
term “appendicitis” and pulihshed his memorable article, this disease for 
the next few years held the centre of the stage as far as surgical articles in 
the press and discussions at surgical meetings were concerned In 1887, 
Morton of Philadelphia is reported to have deliberately performed the first 
appendectomy m the States In 1889, McBurney wrote his epochal paper 
describing the point of tenderness which now bears his name, that was and 
too often, even to-day, is supposed to exist in all acute appendicitis cases 
In 1894, Fowler made his great addition of the “Fowler position” and during 
the next ten years such masters as J B Murphy, Ochsner, Deaver, Rich- 
ardson, etc, wrote many articles on this important subject Since 1915, 
however, relatively few contributions on the subject have been made to the 
literature In fact the thoughts of the physician and surgeon have been 
directed toward the discussion and investigation of whether subtotal gas- 
trectomy or gastro-enterostoniy is the best treatment for duodenal ulcer, 
or should a gall-bladder be removed, or simply drained It is a strange 
coincidence that the mortality from acute appendicitis is reported to have 
risen since this same year — 1915 Murat Wilhs^ states that according to 
vital statistics the mortality of this disease in the United States has risen 
31 per cent since 1915 It further appears in literature that in Canada 
also the death rate has increased from this condition One province quotes 
the increase as 8 per cent In Alberta, Canada, deaths fiom appendicitis 
rose from 125 in 1923 to 136 m 1924 In England, Short states that deaths 
from appendicitis rose from 69 per thousand population m 1913 to 74 per 
thousand in 1923 It is difficult to ascribe this increase to any one particular 
cause Probably the fact that appendicitis is no longer, generally speaking, 
considered a major surgical condition, and that the simple procedure of 
appendectomy has lost its terrors, and to-day is undertaken by hundreds of 
inexperienced operators as lightly as they undertake an amputation or a 
herniorrhaphy, accounts for some of the increase Credence is to be given 
this idea because although the countrywide mortality at the hands of the vastly 

* Read before a joint meeting of the Philadelphia Acadeni> of Surger> and tlic 
New York Surgical Society, February 8, 1928 
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increased number of inexperienced surgeons is higher, yet at the same time 
that of the big clinics and expeiienced men has decreased The statistics 
quoted by Geery ^ throw much light m this direction 

Another probable cause is the fact that in the past many of the end 
results of neglected appendicitis were charged not to appendicitis mortality, 
but to perinephric abscess, liver abscess, septic pneumonia, typhoid fever, etc 
To-day the fluoroscope has shown us that a pleural and pneumonic reaction 
may not be a septic pneumonia but due to a subdiaphraginatic abscess or a liver 
abscess, conditions rarely recognized before 1915 as being of appendiceal 
origin To-day deaths from such are charged to appendicitis, and deaths 
they will be when encountered by the casual or inexperienced surgeon It 
IS one thing, as one surgeon aptly puts it, to remove a chronically diseased 
appendix from a thin abdomen, and quite another to do an appendectomy 
on an extremely obese woman with a gangrenous and ruptured appendix 
lying in the pelvis or retio-cohc and high under the liver Be the cause 
what it may, statistics show that the deaths occur in those cases where the 
diagnosis is delayed until the disease is no longer confined to the appendix 
The fact that in simple or uncomplicated acute appendicitis, mortality figures 
m large series range from 5 per cent to i per cent , whereas 8 per cent to 
14 per cent mortality is charged against appendicitis complicated by rupture, 
abscess, peritonitis, pylephlebitis, etc , tends to confirm this opinion Ash- 
hurst Added to this is the fact that as Konig states 18 per cent of acute 
appendicitis cases are admitted to the hospital with an incorrect diagnosis 
It would seem therefore that the efforts of physicians should be toward 
early diagnosis For that reason the writers have analyzed this group of 
675 acute cases so proven by the laboratory reports and gross specimens 
No cases of mistaken diagnosis or in which an innocent looking appendix was 
removed despite the pre-operative diagnosis of acute appendicitis, have been 
included in this senes Furthermore the diagnosis of peritonitis is limited 
to those cases with widespread lymph deposits on inflamed gut Cases of 
abscess with cloudy fluid only are classed as “appendicitis with abscess 
This explanation may possibly account for the fractionally higher mortality 
percentages in some instances These have all been operated upon under 
one technic by the writer or one of his assistants, who have had varying 
degrees of experience By the technic is meant that the same principles were 
carried out m all of them, namely, that as soon as a diagnosis was made 
the case was operated upon, that means cveiy case was operated upon pro- 
vided rigidity overshadowed distention and provided that the vascular sys- 
tem was still competent, a low blood pressure associated with a high 
temperature and cold extremities always contraindicate operation There 
was one such case Those cases that would fall in the group of delayed 
operation described by some surgeons were opened under local ansesthesia 
and a dram placed in the pelvis, no attempt being made to remove the 
appendix unless it presented in the wound In this series we considered 
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only one case too sick to attempt a simple drainage treatment, based upon 
the experience that relief of great abdominal distention results m immediate 
improvement if it be only temporary as it often is These figures, there- 
fore, may be lepresentative of work performed by, we will say, five surgeons 
of different skill and experience but under the same conditions 

Perusal of the following tables, I think, will show that it is the atypical 
case that produces the mortality because the diagnosis is not made until 
the case ceases to be a simple appendicitis In this connection it may be 
well to briefly outline the typical case In such the symptoms follow a def- 
inite sequence 

Puiuaiy Pam — Pam of a colicky or cramp-like nature with more or less 
general distribution, begins rather suddenly and continues and increases in 
intermittent waves At this period there is no rigidity or tenderness This 
pam reaches its maximum usually m the first four hours (Birnie) and is 
complained of in the epigastrium oi around the umbilicus 

Pumaiy Nausea and V 01111 f mg — These follow the primary pain within an 
hour or two and continue for a short time only 

Secondaiy Pam and Tenderness — At this time, four to eight hours 
after the onset of the disease, the pam, now more or less constant with exacer- 
bations, becomes localized at “McBurney’s point” and is associated with ten- 
derness and muscular rigidity 111 this region The vomiting has now ceased 
Shortly after the pam (two to six hours) there is some rise of tempera- 
ture, usually around ioo°-ioi° The rate of the pulse is somewhat increased 
and there is an increase m polymorphonuclear leucocytes There is a ten- 
dency to constipation and the patient is usually restless Any case that 
deviates from the above is more or less atypical Livingston 111 his recent 
analytical table on acute appendicitis found that typical pam occurred m 
75 per cent , nausea and vomiting m 70 per cent , rise of temperature m 67 
per cent , local rigidity m 59 pei cent and leucocytosis m 76 per cent of 
the cases In other words only 6 g-\- per cent of the series were typical Our 
series will approximate this very closely For the purpose of study the 
cases have been considered from the standpoints of 

Age — In numerous places 111 the literature reference has been made to 
the fact that acute appendicitis is chiefly a disease of youth and early adults 
One author states that 50 per cent of the cases occur under twenty years 
of age Muller and Ravdm® report on fifty-eight children, the youngest 
four years of age In their series 34 4 per cent ® occurred m the first ten 
years In Alexander’s series 49 2 per cent occurred between the sixth and 
tenth year Peterson ® m a group of sixty-two cases, 75 per cent of which 
were acute, found 60 per cent had perforation or abscesses He quotes a 
mortality of 9 67 per cent m children and states that appendicitis under 
five years of age is not at all uncommon and that under two years of age 
It IS overlooked The condition occurs m earlier life but infrequently 
fortunately, for the per cent of delayed diagnoses is extremely high (90 
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per cent drainage in cases under three years) with a resultant high mor- 
tality — 10 per cent Maes^ finds the same conditions prevailing at the other 
extreme of life He states that after fifty years the mortality is high (lo per 
cent ) In our series shown below the same conditions obtain 



Chart I Showing the relation of age drainage and mortality 

It Will be noted that in this senes the incidence of drainage is highest 
at the two extremes of life Under five years drainage M^as necessary m 
94 I per cent of the cases and after fifty-five years of age, drainage was 
necessary m loo per cent of the cases and mortality increases to 27 8 per 
cent The period of lowest drainage per cent was between twenty and 
twenty-five years of age, namely, 26 3 per cent Thus we see that drainage 
was necessary in at least one in every four cases, even those ages in which 
appendicitis is most often suspected Our youngest patient was twenty 
months old, 2 7 per cent of our cases were five yeai s or younger, and 9 4 
per cent of the series were ten or under Our mortality of 8 4 per cent 
m this latter group compares w^ell with the figures of Peterson 
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Table I 

Pei cent of Diainage Cases Accoidmg to Age 


Age 

0- 5 

94 1% 

Age 

40-45 

66 6% 

5-10 

54 7 % 

45-50 

63 6% 

10-15 

45 2% 

50-55 

61 5 % 

15-20 

27 1% 

55-60 

100 % 

20-25 

26 3% 

60-65 

100 % 

25-30 

37 2% 

65-70 

100 % 

30-35 

33 3 % 

70-80 

100 % 

35-40 

56 6% 



McBnmey's Point Symptoms — Many of the cases of delayed or 
erroneous diagnoses are due to the fact that too much importance has been 
attiibuted to pain, tenderness and rigidity at this historical point As quoted 
above, Livingston found typical pain and rigidity in only 75 per cent of 
his cases and local rigidity in only 59 per cent of the cases In other words, 
only three out of every four cases have the sign we were all taught to be 
indicative of acute appendicitis It is the experience of us all to have the 
physician diagnose a retro-colic appendicitis as pyelitis or a pelvic appen- 
dicitis as “indigestion ” 

Gladstone and Wakeley*’ observed the position of the appendix in 3000 
cases and found the appendix m the pelvis m 27 5 per cent and 69 2 per 
cent post-csecal and retro-colic Morison states that the pelvic appendix 
IS very common and misleads the diagnostic experts in that it gives no nght- 
sided symptomatology In our experience the pelvic appendix most often 
gives epigastric pain and rectal tenderness with some tenderness over and 
rigidity of the extreme lower end of the right rectus abdominis muscle 
Pressure over this area frequently gives the patient pain in the epigastrium 
The following table illustrates the McBurney point fallibility 

In a series of 468 cases, only 44 7 per cent had pain at McBurney’s point, 
whereas 31 per cent had rectal pain and tenderness It will interest us also to 
find that in the pelvic cases 16 9 per cent had epigastric pain Examination of 
the last column shows the high incidence of rectal tenderness 111 all cases, an 
evidence of soiling of the peritoneum at least Pain in the left pelvis invari- 
ably means either a pelvic abscess or peritonitis It must be borne in mind 
that appendiceal or “secondary pain” and tenderness is present at site occu- 
pied by appendix, 7 c , a retro-csecal appendix gives loin pain and tenderness , 
a pelvic appendix gives rectal pain and low rectus rigidity and tenderness, etc 


Table II 

Relation of Position of Pam to location of Appendix 


Position of appendi\ 

1 

Loin 

i 

McBurne> 

Bel ant 
sup spine 

1 

To rt of 
umbilicus 

Epigastric : 

1 

Total 

Rectal 

1 

Rt of caecum 

45 1% 

49 % 

5 % 



51 

13 7 % 

Below caecum 

84 6% 

15 4% 

60 3% 


103 

23 3 Vo 

Left of caecum 


30 1% 

9 6% 


73 

23 2L 

Retro-cascal 

39 4% 

45 4 % 1 

15 2 % 


16 9% 

99 

18 % 

Pelvic 


20 4% 

61 9 % 


142 

57 

Totals 

13 2% 

44 7 % 

27 3 % 

9 4 % 

5 1% 

468 

31 4 Sc 
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In this next table of 480 cases, 30 2 per cent of the cases had the appendix 
in the pelvis 

The column in the table headed Post Cases was made from consecutive 
autopsies on other than appendicitis cases at the Philadelphia General Hospital 

Table III 


Position of Appcndtv — Opciatcd Cases 



I Cases 

Per cent 

Post Casts 

Right csecum 

52 

10 8 % 


Left csecum , 

75 1 

15 6% 

33 % 

Below 

109 1 

22 7% 


Retro-caecal ] 

99 

20 6% 

32 4 % 

Pelvic 

145 

30 2% 

10 7% 


The relation of the position of the appendix to abdominal rigidity was very 
interesting It will be noted at least one-fifth of the cases had no rigidity, at 
least no mention of it was made in the history report When the appendix lay 
to the left of the caecum and tucked under the ileum just over the brim of the 
pelvis in what we have fancifully termed the swallow nest position, rigidity 
was absent m 34 2 per cent of the cases In our experience those patients 
displayed the most rigidity 111 which the appendiceal inflammation extended by 
contiguity to the abdominal wall And on the other hand, when the diseased 
appendix was covered by bowel or omentum so that the abdominal wall was 
not involved in the early inflammatory process, rigidity was not a prominent 
symptom until later when the disease process had spread to the general peri- 
toneal cavity 


Table IV 


Relation of Position of Appendix to Picsence of Rigidity 


PosUion of appendix 

No of cases 

Rigidity 

No rigidity 

Right of caecum 

49 

79 6% i 

20 4% 

Left of caecum 

76 

65 8% 

34 2% 

Below cfficum * 

106 

78 3 % 

21 7% 

Retro-cascal 

98 

82 7% 

17 3 % 

Pelvic 

140 

78 6% 

i 21 4% 

Location unknown 

138 

76 8% 

23 2% 

Totals 

607 

77 2% 

B 


Nausea and Vomiting — These symptoms do not always occur, appearing 
in only about 70 per cent of the cases according to reports It is most 
often absent in the pelvic, 25 per cent , the retroperitoneal, 34 per cent , 
and the extra-ccccal, 30 per cent , type of disease When it does occur it 
frequently happens as the immediate result of some medication, most often 
a cathartic taken by mouth It is never a prominent symptom and may 
appear but the once If present, however, it does not persist after the first 
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few horns, at which time the pain has become locah/ed Should it recur later 
(secondary vomiting) it is an indication that there is a spread of the dis- 
ease beyond the appendix itself, either into the peritoneum or the portal system 
as a pylephlebitis 

Vomiting IS not a dependable sign, being especially unreliable in children 
and old people In fact none of the objective signs indicate the gravity of the 
situation in the aged 

Examination of the next table discloses the relation of nausea and vomit- 
ing to the position of the appendix In 596 cases nausea and vomiting occurred 
m 68 2 per cent Nausea and vomiting were absent in 20 6 per cent of all the 
cases and this absence was most frequent when the appendix lay to the right 
and outside the cjecum and next when it lay to the left of the caecum and 
beneath the ileum 

Table V 


Relation of Nausea and Vomiting to Position of Appendn 


Position of appendix 

Nausea and 
vomiting 

Nausea only 

1 

No nausea 
and vomiting 

Cases 

Right caecum 

63 5 % 

9 6 % 

26 9% 

52 

Left caecum 

67 0% 

7 0% 

25 7% 

70 

Below caecum 

73 6% 

1 10 4% 

16 0% 

j 106 

Retro-caecal 

70 3 % 

1 II 0% 

18 6% 

1 91 

Pelvic 

66 4% 

II 2% 

22 3% 

143 

Location not known 

67 1% 

14 9 % 

17 9 % 

134 

Total group 

68 2% 

1 1 I % 

20 6% 

596 


Tempei atui e — Here again we have an unreliable sign In reported cases 
It IS present in from 6/ per cent to 70 per cent and in most cases it reaches 
under a 1005 per cent This is so noticeable that high temperatures — 103°- 
104° in adults — should direct attention to extra-peritoneal conditions such as 
pneumonia, pyelitis, endometi itis, influenza, etc , especially when associated 
with a real chill According to Colp a chill during the incipience occurs in 
about 5 per cent to 7 per cent of the cases regardless of the type or extent of 
the pathology at that time Of these 5 per cent about 5 per cent develop 
pylephlebitis He found but little diffeience m the mortality of those with and 
without early chill Eighty-eight per cent of those of pylephlebitis gave a 
history of ante-operative chill In oui series of 675 cases there w^ere thirty 
with chills (4 8 per cent ) with a mortality of 10 per cent Of these eight had 
abscesses, seven general peritonitis and one a phlebitis 

The high temperatures occur in the 1 etroperitoneal cases and those 
cases occurring during or immediately followung phaiyngeal or respira- 
tory infections 

The question of increase of temperature likewise is of interest here In 
586 cases It IS noted that (169) 288 per cent had temperature below 99°, 
(299) 51 pel cent had temperature between 99° and 101° and only (118) or 
20 per cent had fever of 101° and over 
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Table VI 

Temperature — ^^6 Cases 


Below 99° 99llo i_oi° ioi° and over 

169 cases 299 cases 1 18 cases 

288% 51% 20% 


Lencocytosis — Here again is an untrustworthy single sign Leiicocytosis 
of 8000 or more is absent in 20 per cent of cases Yet a low count as is well 
known is not necessarily a good omen In one of our cases a count of 5000 
with a normal T P R were associated with a gangrenous appendicitis These 
cases with a low leucocytosis and a high temperature always did badly 

In this series 570 had leucocyte counts Of these 106 (18 6 per cent ) were 
below 10,000 and 252 (44 per cent ) were between 14,000-18,000 

Leucocytosis 

Below 10,000 186% 

14,000 to 18,000 44 0% 

Total cases 570 

Cafhat hes — It was thought in the beginning of this report that the mor- 
tality in cases of cathartics would be much higher than those without cathartics, 
but our figures do not show much difference The time element is the impor- 
tant one A cathartic given at the onset of the disease will probably do little 
harm if the patient has his appendectomy within twelve to fourteen hours, 
again harking back to the early diagnosis Cathartics administered early or 
late with delayed operation probably are responsible for some complications 
and mortality It is best therefore to resort to enema as it is safest and what 
IS more to the point does not confuse the issue 

Pei foi afwii — It has been the experience of the senior writer that perfora- 
tion occurs very rapidly in certain types of cases Acute appendicitis concur- 
rent with acute tonsillitis progresses rapidly and perforation may occur m ten 
to twelve hours The other type that perforates early is that in which the 
ulceration occurs near the base of the a2:)pendix These cases are extremely 
dangerous because of the fact that protective adhesions do not form and wall- 
ing off never occurs, consequently a general peritonitis and death is the result 
if early intervention is not undertaken In this last type case the pain fre- 
quently begins locally over the appendix and does not occur as generalized or 
umbilical pain at all The appendiceal colic due to fecalith obstruction gives 
this same t>pe of pain 

The next table is of much interest It will be noted that the highest inci 
dence of peritonitis was m the second twenty-four hours It is also of note 
that approximately 50 per cent of the cases, namely 300, did not reach the 
surgeon until m the third day and that 34 per cent did not reach the surgeon 
until the fourth day, which period gives the highest mortality — 12 7 per cent 
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Table VII 

Relation of Diiiatwu of Disease to Moiiahty, Diainage, Peiitonitis and Abscess 

Fot motion 


Daj of disease 

No of cases 

Died 

Drainage 

Peritonitis 

Abscess 

I 

235 

2 5 % 

26 0% 

8 0% 

3 8% 

2 

122 

10 6% 

48 0% 

26 0% 

14 0% 

3 

69 

7 2% 

52 0% 

II 0% 

28 0% 

4 

47 

12 7 % 

53 0% 

10 6% 

36 0% 

5 

24 

12 5% 

41 0% 

12 0% 

25 0% 

6 

14 

7 1% 

57 0 % 

14 0% 

35 0% 

7 

30 

6 6% 

66 0% 

10 0% 

46 0% 

7 + 

44 

4 5 % 

66 0% 

6 8% 

59 0% 


Tieatment — When a diagnosis is made of acute appendicitis operation 
should be performed at the earliest possible moment, unless the patient has 
a low blood pressure, a high temperature with cold extremities and disten- 
tion predominating over rigidity associated with diminished pain and a silent 
abdomen Ashhurst very properly states that to delay operation m acute 
appendicitis is to gamble with death Furthermore, although delay may not 
result in peritonitis, it may result in abscess which if neglected causes pressure 
necrosis and a fecal fistula later In cases of doubt as to whether an acute or 
some other infection m the appendix or some other adjacent organ is the cause 
of the peritonitis, an operation should be undertaken, because of the fact that 
75 per cent of acute right-sided peritonitis is due to appendicitis in adults and 
in children this per cent is even higher In other words a patient exhibiting 
persistent colicky pain followed by nausea and vomiting, localized tenderness 
and rigidity and pulse hurry should direct one’s attention to surgery It is 
safer to remove lOO normal appendices than to let one perforate 

These cases were all operated upon, at once, most of them through a grid- 
iron or muscle splitting incision, many of them under local anaesthesia and the 
appendix was removed whenever possible, which was in all cases in which it 
could be recognized Drainage was by means of Mikulicz and split tube drains, 
when necessary, in the pelvis at the site of the abscess and in peritonitis cases 
outside the cacum up toward the liver The post-operative treatment is a pint 
of 2^4 pel cent sod bicarb and 5 per cent glucose given by bowel on the 
operating table in all cases In peritonitis cases the Ochsner treatment was 
carried out with the addition of a constant massive flaxseed poultice to the 
abdomen The fluids used by bowel are Murphy drip of first pint tap water 
with dr 11 of tme digitalis , second pint 2^4 per cent sod bicarb , and third and 
subsequent pints 5 per cent glucose If bowel is unretentive salt solution or 
even 5 per cent glucose m 1/32 per cent novocaine solution is given b} con- 
tinuous hypodermoclysis In very ill patients, continuous intravenous is used 
Complications — Examination of the table below discloses the fact that 
peritonitis and intestinal obstruction lead the field In the treatment of the 
latter an early enterostomy under local aiiEesthesia was practiced B\ earl} 
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enterostomy is meant when abdominal pain associated with tumultuous shon - 
ers of peristalsis were not relieved by enema and change of position To com- 
bat pulmonary complications a pneumonia jacket and camphorated oil rubs are 
augmented by instructing the patient to take ten deep inspirations every hour 
Chewing gum or fruit lozenges are given as a preventive against parotitis 


Table VIII 

Complications m 675 Cases 


1 

No 

% 

Died 

% 

Peritonitis 

27 

4 2 

22 

3 5 

Secondary abscess 

4 

0 62 

2 

0 46 

Pylephlebitis and liver abscess 

7 

I 25 

3 ( 1 )* 

0 62 

Pecal fistula 

3 

1 46 

(two healed) 


Intestinal obstruction 

12 

■ I 8 

7 

I 08 

Secondary hsem 

I 

0 15 

I 


Phlebitis 

4 

62 



Embolus 

I 

15 



Pneumonia 

8 

I 25 

2 (i) * 

46 

Atelectasis 

3 

46 



Pyelitis 

3 

46 



Parotitis 

2 

30 

I 

15 

Acidosis 

1 

15 



Table death 

I 


I 


Unopened 



I 



* See ne\t table 


Table IX 
Mot tahty 


Total group 

675 Cases 

% 

Deaths 

37 (3)* 

53(9) 

Cause of death 

Peritonitis 

22 

3 2 

Intestinal obstruction 

7 

I 

Residual abscess 

2 

2 

Liver abscess 

3 (1)* 

0 4 

Pneumonia 

3 (i)* 

0 4 

Table death 

(I)* 

I + 

Parotitis 

I 

I + 

Unoperated 

I 



* These three deaths one with multiple liver abscesses diagnosed before operation a second with Pneu- 
monia at time of operation and the third a death on the table ten minutes after start of operation we think 
are fairly excluded from an acute appendicitis death With these excluded acute appendicitis in our hands 
gave a real mortality of s s per cent The undrained cases ga\e a mortality of i 07 per cent Total operated 
cases gave a mortality of s 3 per cent ( g) 


SUMMARY 

This senes is a post-operatively and pathologically proven number of acute 
cases treated under one technic These are all the acute appendicitis cases 
admitted to the senior writer’s service in the last few years and with the excep- 
tion of one, were all operated at the earliest possible moment This one case 
was moribund and hence not operated upon The series, therefore, is a true 
analysis of the treatment of all acute appendicitis cases during that period 111 
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the hands of one senior and four junior suigeons with experience varying 
from three months to three years Three years is the length of service m the 
surgical fellowship at the University of Pennsylvania Eliminating one death 
on the table and one case of multiple liver abscesses (ten days duration) diag- 
nosed before operation, the mortality y as 5 5 One other mortality, that of a 
child admitted to the hospital with a temperature of 104 - with a right-sided 
pneumonia, so diagnosed by the pediatrist, and a coincident ulcerative appen- 
dicitis Although the patient had cloudy fluid there was no perforation and 
the death was a pulmonary one Eliminating this pi e-operative pneumonia 
case, the mortality could fairly be said to be even lower 

From sixty to seventy per cent of cases in this series weie atypical 111 one 
or more of the symptoms This leads to difficulty of diagnosis wfhich means 
m turn delay Delay is shown to increase the mortality enormously, chiefly 
because of abscess, peritonitis and intestinal obstruction 

Peritonitis was diagnosed as such when the intestines w'ere inflamed and 
showed organizing lymph patches The mere existence of cloudy fluid did 
not w^arrant such a diagnosis Peritonitis was the greatest factor m the mor- 
tality, intestinal obstruction was second There w^as only one permanent fecal 
fistula, a tuberculous appendicitis and typhlitis 
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THE GIBSON-MIKULICZ DRAIN IN ACUTE APPENDICITIS 

WITH REPORT OF 1588 CASES 

By W M Weeden, M D 
OF New York, N Y 

FHOM THE FIRST (cORNELl.) SOROICAE DIMSIOV OF THE NEW TORK HOSPITAL 

The question of drainage of cases of acute peritonitis is still one of the 
problems of surgery concerning which there is a diversity of opinion There 
is as yet no general agreement not only regarding when and when not to 
dram, but also concerning the type of drain to be used Doctor Gibson^ 
first reported his use of this dram in 1916 and - described it in 1921 Also 
m 1921, Doctor Farr"* repoited a group of cases of acute appendicitis with 
peritonitis m which this dram was used The purpose of this report is to 
amplify and bring up to date the last-mentioned paper and includes in its 
statistics the cases reported at that time 

The Gibson-Mikulicz drain has been used on the First (Cornell) Surgical 
Division of The New York Hospital for over fifteen years and as its advan- 
tages have become more apparent, has at the present tune almost entirely 
replaced all other forms of drainage in cases of peritonitis As there has 
been no change made in the dram itself, Gibson’s original description is 
quoted 

“A square of rubber dam of suitable size is folded two or three times in 
the form of a cornucopia The apex, which will eventually be the lowest 
point of the dam, is snipped off, making the hole the size of the little finger 
An inch and a half above this the edges of the cornucopia are cut out, making 
a perforation about one-half inch 111 size In some cases a second row of 
perforations is cut about one inch higher up The tampon is then introduced 
as follows 

“After the appendix has been removed and the cavity sponged out of all 
purulent material and blood, the operator carries the tampon into the cavity, 
the index finger being placed at its apex The pads and retractors are still 
in place The edges of the rubber dam are spread out and while the operator 
still keeps his finger on the apex, the tampon is filled with strips of packing ” 
It IS best to overstuff the cavity so that when the dram is removed, as is 
done on the third or fourth day, we have a caMty the size of two fists, in 
the average adult, surrounded by omentum and loops of intestine A tremen- 
dous amount of material drains from such a wound 111 the first forty-eight 
hours, while the temperature and pulse drop almost immediately and the 
improrement in the general condition of the patient seems miraculous 

Between January i, 1914, and January i, 1927, there ivere 1588 cases ot 
acute appendicitis ranging in age from two to seventy-tw'^o treated on the 
First Dnision Of these, 728 or 45 84 per cent were closed without drainage 
These -were the cases wdiere there was no peritonitis or where there was onI> 
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a model ate amount of turbid fluid without odor present Eight bundled and 
sixty or 54 1 6 per cent of the cases in the opinion of the operators required 
drainage It is woitliy of note that over half the cases required drainage 
and that moie than three-fourths of the total number did not enter the hospital 
until on 01 after the third day of their illness 

The mortality foi the whole group was 78 oi 49 per cent The mortality 
foi the 728 undramed cases was 4 01 o 55 per cent , showing the great advan- 
tage of early operation before the infection has spread to the surrounding 
tissues Of these four deaths, two, middle-aged patients, died of myocarditis, 
one died of pulmonaiy embolism, while the fourth died of paralytic ileus and 
pel itomtis 

As proof of a theoiy that the feminine sex seek medical advice earlier 
than the masculine, it was found that while 46 pei cent of the total series 
weie females, only 30 per cent of the drained cases were of this sex 

An attempt to divide the diaincd cases into three groups was made 
Gioup No I contains those cases where the appendix was completely neciotic 
or wheie it was luptuied in removing, 01 could not be satisfactorily inverted, 
also cases where oozing could be conti oiled only by packing, Gioup No 2 
consists of those cases wheie theie w'as a spieading peritonitis wnth no limiting 
adhesions, Group No 3 were the cases having a definite walled-m abscess 
sepal ated from the general peiitoneal cavity It is in the second 01 most 
severe group that Gibson-Mikuhcz dram is, 111 our opinion, of gieatest value 
Because of variations in methods of classifying cases, no attempt is made 
to compare our senes with cases reported from other clinics, but an attempt 
has been made to compare the Mikulicz drained cases wnth similai cases in 
oui own clinic where other methods have been employed These othei 
methods were laigely employed m the first four or five years of the thn- 
teen years under consideration because, as already stated, at the present 
time the Gibson-Mikuhcz drain has almost entirely replaced all other forms 
of drainage 

Of the 860 di allied cases, 197 w^eie diained wnth a folded lubbei dam 
dram as follows 



Cases 

Deaths 

Pei cent 

Group No I 

146 

2 

1 37 

Group No 2 

18 

4 

22 22 

Group No 3 

33 

I 

3 33 

Cigarette drams iverc used m 179 cases 

Cases 

Death r 

Pei cent 

Group No I 

121 

3 

247 

Group No 2 

19 

6 

31 57 

Group No 3 

39 

I 

2 56 

Rubber tube used m 37 cases 

Cases 

Deaths 

Pci cent 

Group No I 

18 

0 

0 00 

Group No 2 

10 

2 

20 00 

Group No 3 

9 

I 

II n 


Gibson-Mikuhcz used m 455 cases 
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Cases 

Deaths 

Pd cent 

Group No 

I 

46 

2 

4 34 

Group No 

2 

235 

47 

20 CO 

Group No 

3 

164 

5 

304 


Iodoform gauze was used m one case and silkworm gut m one case 

These tables show that in cases of peritonitis the Gibson-Mikuhcz dram 
gives as low or lower mortality than any other form of drainage m the hands 
of the same operatois There aie, m our opinion, several other distinct 
advantages to this type of drainage 

(1 ) Immediate lessening of toxicity as shown by loweied tempeiature and 
pulse has already been mentioned 

(2) Another important factor is that in removing this type of drainage, 
there is probably no pain The old type gauze Mikulicz drain became densely 
adherent to surrounding structures and had to be pulled out by main force 

(3) In a majority of cases the wound is left entirely open, no sutures 
being introduced This means that there is absolutely no secondary infiltra- 
tion or infection of the abdominal wall and consequently no sloughing of 
tissues, particularly of the fascia 

(4) Formation of pocketing and secondary abscesses are almost non- 
existent 

(5) Doctor Gibson^ has called attention to the small number of fecal 
fistulse occuning in our series, which we credit largely to the wide-open type 
of drainage He reported an incidence of i 2 per cent as compared with 
5 per cent reported fiom another chmc 

(6) Because of the protective action of the rubber dam, the adhesions 
formed, while firm enough for the immediate purpose of forming an abscess 
cavity, are not of the dense fibrous type, and rapidly disappear In cases 
operated a year or more later for hernia, it is remarkable to find practically 
no adhesions in this region Only one case m the series had to be reoperated 
for adhesions 

There have been some disadvantages called to our attention which we feel 
are far outw'eighed by the advantage of this drain 

(1) Increased length of stay m hospital This averaged 234 days with 
Mikulicz dram and from 17 i to 18 6 days with other types of drainage 

(2) Occurrence of hernise Theoretically all these cases should develop 
hernise, but actually of 344 cases followed for one year or over only 14 
cent had hernioe, while occurrence with other types of drainage varied from 
5 5 to 6 8 Since abandoning the McBurney incision and using only the right 
rectus, this has dropped to 1 1 4 per cent When such hernue occur they are 
extremely simple to repair, as there has been no loss of tissue All that is 
needed is to differentiate the various layers and bring them together 

(3) Possibility of evisceration This occurs very rarely and practically 
always m moribund cases wdiere no attempt to form adhesions has taken 
place There wms no case m the senes m wdiich this occurrence was consid- 
ered the cause of death 
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While for the purposes of this report, only cases of appendicitis \\ere 
studied, still the Gibson-Mikuhcz diain is applicable and useful in many othei 
types of cases It is of particular value in extensive retrocsecal neglected 
abscesses Gall-bladdei s with severe infection of the surrounding tissues 
seem to be more easily and efficiently drained with this type than with othei 
forms of drainage Pelvic infections are easily diained thiough the vagina 
with this dram Only recently I had a gunshot wound of the hepatic flexure 
of the colon There was rather extensive damage to the wall, with consid- 
erable soiling of the surrounding area By the use of two Mikulicz drains, 
I was able to pack off the whole region and keep the infection localized, thus 
preventing the usual sequelas of a generalized peritonitis, and providing an 
extremely smooth convalescence 

I am extremely grateful to Dr Charles L Gibson for permission to pub- 
lish these cases, all of which were operated by him and his assistants at 
The New York Hospital 

Tables showing mortality by decades, and occurrence of hernize in relation 
to the type of incision are appended 

Mortality by Decades in Drained Cases 


Age 

Cases 

Deaths 

Pci cent 

2-10 

115 

II 

956 

11-20 

265 

16 

603 

21-30 

208 

13 

625 

31-40 

118 

8 

677 

41-50 

80 

9 

II 25 

51-60 

60 

13 

21 66 

61-70 

13 

4 

30 76 

71-80 

I 

0 

000 


Hernias in Mikulicz Cases 

Right rectus split 147 cases followed 

19 hernue 

12 92 per cent 

Right rectus retracted in iii cases followed 

10 hcrniiC 
9 00 per cent 

Right rectus retracted out 22 cases followed 

3 hernue 

13 63 per cent 

McBurney incision 61 cases followed 

16 hernice 
26 22 per cent 
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CONGENITAL ABSENCE OF THE GALL-BLADDER 
By John O Bower, M D 

OF Philadelphia, Pa 

FROM THP SMIHRITAN HOSPITAI 


Congenital anomalies of the liver and gall-bladder are rare The pres- 
ence of two livers in a human being is the rarest condition Eshner gives 
Morgagni credit for reporting such a case, the gall-bladder was absent I 
have been unable to find another such case in the literature The next rarest 
anomaly is the absence of the gall-bladder and all ducts This condition one 
would naturally suppose to be incompatible with life but such is not the case 
Thirteen cases have been reported, one infant lived 216 days, another 150, 
another ninety, and still another seventy-seven, etc Strangely enough only 
two of the thirteen lived less than twenty-four hours , the average duration 
of life for the thirteen being seventy days The next rarest anomaly is 
absence of the gall-bladder, cystic and common ducts Fourteen cases have 
been reported which with the case reported here makes a total of fifteen 
This condition, of course, is compatible with normal existence, two of the 
patients having lived sixty years The defect m each instance was not a con- 
tributing factor in the cause of death, one dying with pulmonary tuberculosis 
and the other with an infectious disease of unknown origin Operation was 
not performed in either instance The next rarest anomaly is the absence of 
the gall-bladder and cystic duct, thirty-one cases have been reported, the 
average age for this series being forty-eight years Five of these were oper- 
ated upon, three for a lesion involving the biliary tract — all were Inung when 
reported Theodor, in 1908, reported the case of a male child, six weeks of 
age, on whom he did a hepatico-cholangio-enterostomy who died eight days 
after the anastomosis — the gall-biadder and cystic duct were absent It is 
difficult to arrive at a correct estimate of the number of gall-bladders that 
have been absent without absence of the cystic duct because the surgeon or 
pathologist in most instances has not mentioned this structure 'W^ have, 
therefore, only noted its presence when a definite statement regarding it was 
made Four cases were reported, two m infants, ages three and eleven months, 
and two in adults, twenty-seven and twenty-eight years respectively A true 
left-sided gall-bladder Avith viscus and common duct to the left of the falci- 
form ligament is said by Schachner to have been reported thirteen times 
without transposition of other viscera Double gall-bladder Avith double cystic 
ducts are infrequent 

The gall-bladder is said to possess a mesentery in about 5 per cent 0 
instances Anomalies in the position of the ducts and of the blood-vessels 
supplying the liver and gall-bladder are common, according to Behrencl, 
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Afttrue ffnhi 


Airlir atdits J-/, fi-< 


occurring in the case of the ducts as frequently as 25 per cent and blood- 
vessels 51 per cent Variations in the lobulation of the liver aie not uncom- 
mon A slight fossa may 01 may not be present and therefore there may 
be no line of demarcation of the quadiate lobe Of the twenty-nine instances 
m which the presence or absence of fissure was noted in the findings, at opera- 
tion 01 autopsy, it was absent m thirty-one or 72 per cent and present m eight 

Of the forty cases m which the gross appearance of the liver was noted, 
cirrhosis was diagnosed twenty-nine times, thiiteen or 45 per cent were of 
the hypertrophic and sixteen or 55 per cent of the atrophic type In adults 
over twenty years of age, 
the ati ophic type w^as pres- 
ent in 70 per cent , in in- 
fants under one year, 70 
per cent (seven out of 
ten) were of the hyper- 
trophic type 

The gross appearance 
of the pancreas was men- 
tioned 111 but 20 per cent 
of the cases, m one in- 
stance the head w^as miss- 
ing, m three others the 
gland was atrophic, when 
mentioned in adults the 
pancreas 111 all instances 
w^as thickened, hard or 
indurated 

The size and position 
of the ducts were noted in 
twenty-four instances 
This IS important since 
dilatation by some is considered as evidence that the ducts are attempting to 
assume the function of the gall-bladder The cystic duct was mentioned as 
being enlarged m two instances Inasmuch as it w'as absent entirely in ovei 
90 per cent of the cases this observation ivould not help us in arriving at any 
conclusion relative to an accessory function of this structure The common 
duct was noted as being dilated in nine instances, normal in four and not 
mentioned in eleven The hepatic ducts w^ere dilated in 50 per cent of cases, 
normal in thirty, small in 8 pei cent and not mentioned in 12 per cent One 
wmiild be justified m concluding that an attempt at dilatation of the hepatic 
ducts, and probably less frequently, the common, was observed in 50 per cent 
of the cases reported While the average age of those wdio died witli normal 
ducts was but thirty-six as compared wnth fifty-twm years for those whose 
hepatic ducts w^ere dilated, the first group died of various diseases which were 
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Tic 2 — Reconstruction of the hepatic diverticulum (Embryo 7 to 
8 mm ) Dcjclopmental Anatomy, Arey, p in 


in no way associated with the pathology of the biliary system The pres- 
ence of atrophic or hypertrophic cirrhosis apparently had no bearing on the 
size of the ducts 

Report of Case — J B S , male, aged fifty years Family and previous historj 

Mother died m confinement, father died age ninety years One child living and well 
Wife has had no miscarriages No history of carcinoma or tuberculosis Denies venereal 

^ infection but states that physi- 
; cian discovered four plus blood 
Wassermann in Maj, 1925, and 
that he was treated by injec- 
tions for five months Several 
weeks following this, patient 
developed attacks of suffoca- 
tion associated with mediasti- 
nal pain which radiated to the 
epigastrium The pain was dull 
and aching m character radi- 
ating at times to the umbilicus 
It was not associated with 
nausea or vomiting and he was 
not confined to bed 

Present illness, April 2, 
1925, patient was seized with 
violent upper right abdominal 
pain, cramp-like m character, the attacks lasting from fi\e to ten minutes He called his 
family phjsician who gave him a hjpodermic Since then he has had three similar 
attacks coming on at night, relieved by hypodermics but he was able to work the next 
day With two of these attacks there was moderate jaundice, no other symptoms The 
present attack began at 2 pm, the pain was very severe but he obtained relief by taking 
soda bicarb which induced vom- j — -- ~_ 

iting The pain recurred eleven 
Iiours after the first attack and 
lasted for five hours He was 
admuted to the American Gall 
Stomach Hospital twentj-one bladder 

hours after the onset of pain 
with a temperature of 98 and 
pulse of 102 

Phvsical Evaviination — 

Patient is a well-developed, 
well-nourished male, adult In- 
telligent, cooperative No cya- 
nosis or cedema present but 
slight eiidence of jaundice No 
cranial deformity Ejes and 
ears negative Pupils normal, 
react to light and accommodation Sclera has slight tint of jaundice Teeth iii poor 
condition Tongue moist and coated Chest — lungs negative Heart not enlarged or 
displaced Sounds normal Pulse regular Volume good Abdomen — Scaphoid — definite 
tenderness and rigidity m upper right quadrant Liver dulness diminished Small amount 
of free fluid in peritoneal caiiti Extremities negative Nervous and genito-unnarj 
sj stems negative Diagnosis, acute pancreatitis or perforated duodenal ulcer 
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Tig 3 — rurther reconstruction of the hepatic dnerticulu ti and 
pancreatic anlages in human embrjo Arej, p iii 
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Anesthetic —Intraspmal— Stovaine 554 eg m in third lumbar interspace Cerebro- 
spinal pressure diminished from 18 to 10 mm of mercury by withdrawal of 3 c c of spinal 
fluid anesthesia to sixth rib— preliminary dose morphine sulphate gr 1/6, scopolamine 
gr i/ioo one-half hour before operation 

Gloss rwdtngs— Liver ptosed, extended 15 cm below costal margin, normal in 
appearance, edge moderately sharp The left lobe zvas entuely absent tlieie zuas no gall- 
bladdei 01 fissiiie piesent The left border of the right lobe approached to within 3 cm 
of the midline of the abdomen To the left of the centre near the posterior inferior border 
of the liver were a few adhe- - 

sions binding it to the poste- j ^ ' 

nor border of the tail of the 

' s 

pancreas The pancreas was / ,, 

exposed throughout its entire 
length The head was swollen 
and hemorrhagic Between 
the pancreas and the liver were 
large vessels, mostly veins as 
proved by aspiration Using a 
2 c c glass sj'^ringe and a hypo- 
dermic needle, we were unable 
to obtain bile from smaller Veuinrle 

vessels which we considered 
hepatic ducts on either side of 
the largest veins There were 
grayish spots on the gastro- ^ 
hepatic omentum wdiich we 
took to be areas of fat necro- 
sis although we were not posi- 
tive The duodenum was of P lo 4 — Ventral reconstruction of the blood vessels in a 3 2 mm 

human embr>o Developmental Anatomy, Arej, p 187 

normal size and position, the 

serous coat was injected The stomach, small intestine and colon were negative The 
appendix was atrophied, palpated as a thin cord attached to the right pelvic brim 
The right kidney was slightly ptosed and of normal size The left kidnej" was normal 
The spleen was slightly enlarged 

The adhesions were separated between the posterior inferior surface of the liver and 
pancreas and a soft rubber tube was placed at the head of the pancreas The w-ound 
was closed with No 2 chromicized catgut and interrupted silkworm gut and horse hair 
Convalescence was uneventful The drain was removed at the expiration of fort^'-eight 
hours , semi-solid food was given on the third day and he was discharged from the hos- 
pital on the fourteenth day He returned to his occupation as solicitor but complained of 
hunger pain and food ease He was admitted to the Samaritan Hospital where sodium 
tetraiodophenolphthalein was given both orally and intravenouslv without showing an> 
evidence of a gall-bladder shadow , however a gastro-mtestinal examination by Dr G C 
Bird, rontgenologist, w'as made — the report of which follows 

X-iay Repot t — Examination before the administration of barium did not show anj- 
thing diagnostic in gall-bladder or liver area In standing position greater curvature of 
the stomach was on a line with the umbilicus There were no filling defects in the 
stomach but the cap did not fill Plates made in the prone position do not show the 
duodenal cap Examination at the end of twentv-four hours still showed a barium reten- 
tion in the stomach A sausage-shaped shadow is seen m the gall-bladder region which 
IS outlined by flecks of barium Qufrv — has barium passed into the gall-bladder and is 
the gall-bladder located m the substance of the liv^er’ (At operation it having been discov- 
ered that the gall-bladder was congenitallj missing m its normal location ) 
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The blood Wassermann was negative as was the blood chemistry The famiH ph)si- 
cian reports that following a modified Sippy treatment for duodenal ulcer his hunger pain 
and food ease disappeared and he is at present symptom free 

Discussion — While there is no gall-bladder in certain families of buds, 
fish, some of the rodents, the horse, deer, camel, rhinoceros and elephant, 
according to Scammon there are only three forms consistently lacking a gall- 
bladder that are commonly available, foi embryological study These are the 

lamprey (Petronyzon) , the 
pigeon and the rat He ob- 
served no common factors 
which would account for 
the absence of the gall- 
bladder m all of these ex- 
amples He states, how- 
ever, “that 111 the rat it is 
possible that the rapid and 
early reduction m sue of 
the yolk-stalk which leaves 
the foregut wall quite 
short antero-posteriorly 
may be a factor in inhib- 
iting the development 
of the gall-bladdei Whiles 
the occasional absence of 
the gall-bladder m man 
cannot be explained by 
these observations, it is 
mteiestmg to note that of 
the three mentioned, one 
characteristic during the developmental stage is common to all, i c , atrophy 
of cells takes place In the lamprey a complete biliary apparatus is formed in 
the larval stage, in the adult form there is a total degeneration of both gall- 
bladder and duct In the pigeon the gall-bladder is developed in a perfectly 
normal way and later, in the majority of cases, at least, is completely lost 
In the rat there is at most but a trace of cystic anlage in very early cases 
and tins soon disappears 

In the human we have normally in the development of the liver a tremen- 
dous overgrowth of (liver) cells, the liver reaching the maximum size relative 
to the body at nine weeks This is followed by a degeneration of liver sub- 
stance, especially in the peripheral portion of the left lobe While in the lower 
forms of animal life the atrophy of cells seems to be confined for the most 
part to the gall-bladder and ducts, m the human both liver and biliary appa- 
ratus are involved and m rarer instances the pancreas also is affected Why 
there should be associated anomalies m the human can be readily understood 
when one studies the development of these organs in the embryo Develop- 
ed 
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mentall}’ the liver lepiesents a diverticulum from the ventral side of the ento- 
deim shortly beyond the stomach (Fig i ) Two poitions, a cephalic fairly 
solid poition and a caudal hollow one are early differentiated (Fig 2 ) The 
latter, the lumen of which is continuous with that of the duodenum represents 
the gall-bladder By a constricting process the ductus choledochus and 
hepatic ducts are formed and remain as the only connection which the cephalic 
or para hepatica letains with the duodenum The paracystica in the mean- 
time dilates to foim the gall-bladdei and elongates to form the cystic duct 

One or possibly two ^'■entral evaginations from the entoderm are the 
anlagen also of the head of the pancreas and (Fig 3) appear at about the 
same time as the liver This would explain the associated defects in the pan- 
creas. the absence of the head m Theodor’s case and othei associated defects 
If the primitive liver anlagen becomes the gall-bladder the glandular por- 
tion of the liver developing around it, one has no difficulty m explaining 
the intrahepatic gall-bladdei Deaver estimates that in infants 2 per cent are 
totally intrahepatic Under ordinary circumstances the tension within the 
gall-bladder gradually forces it to the surface, the he])atic cells covering it, 
gradually disappearing The associated variations m lobulation of the liver 
can also be explained by the overgrowth and subsequent degeneration, of the 
liver cells as previously mentioned It may be as Arey states that any abnor- 
mality of the fetal vitalhne and umbilical trunks may result in abnormalities 
in the biliary apparatus and pancreas inasmuch as the external lobes of the 
liver seem to be molded under their influence Figure 4 shows how the liver 
anlage lies between the vitalhne veins and m close proximity to them laterally 

The practical importance gained fioni the above is that whenever there 
IS any difference 111 size, shape or contour of the liver, if not due to acquired 
disease, one should look for additional malformations or developmental anom- 
alies in the biliary passages or in the pancreas 

SUMMARY 

1 A case of congenital absence of tlie gall-bladder, cystic and common 
duct together with an absence of the left lobe of the liver is reported 

2 Conclusive evidence of a compensatoi y dilatation of ducts in the absence 
of a gall-bladder was wanting 

3 Normal liver function is appaiently maintained in a percentage of indi- 
viduals with no gall-bladder and a diminished amount of liver tissue 

4 On observing any variations fiom normal in size, shape or contour of 
the liver at operation or autopsy, a careful investigation should be made for 
developmental anomalies of the gall-bladder and pancreas 

ABSTRACTS OF REPORTED CASES 01 ABSENCE OE THE G\EI -BLADDER 

Reporter, Arnissat, 3 ear, 1831 , age, 24, sex, F , jaundice, no, cause of death, abdom- 
inal chest disease, operated, no, liver — ^pathologj, nm , Iner — fissure, nm , gall-bladder, 
none, duct — cystic, jes, duct — common, jes, duct— hepatic, no, pancreas, spleen three 
t mes normal sire, main supp nodules Re\ Aled Franc et letrangier, eol xi, ji 

148, 1831 
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Reporter, Baker, year, 1S35 , age, n m , sex, nm , jaundice, nm , cause of death, 
supp process , operated, no , liver— pathology, n m , liver— fissure, present , gall-bladder, 
none , duct — cystic, n m , duct — common, n m , duct — hepatic, u m pancreas, n m N A 
Archives of Medicine and Surgical Science, February, 1835, vol 1, No 5, p 307 

Reporter, Bednar, j^ear, 1850, age, six days, sex, M , jaundice, nm , cause of death, 
encephal , operated, no, liver— pathology, no kidney, gall-bladder, no, duct— c>st!c, nm , 
duct — common, n m , duct— hepatic, n m , pancreas, n m Ksh der neugeb u Sauglmze, 
vol 111, p 139, 1850 

Reporter, Bergman, year, 1836, age, 60, sex, F , jaundice, nm , cause of death, 
insane, inf, coma, operated, no, liver— pathology, enlarged, liver— fissure, present, gall- 
bladder, replaced by small fibrous mass , duct — common, no , duct— hepatic, yes , pancreas, 
n m Hannoversche annalen fur die gesammite Heilkinde, B i, p 552, 1836 

Reporter, Blakeway, year, 1912,, age, newly born, sex, nm , jaundice, nm , cause 
of death, n m , operated, no, liver — pathologj, n m , liver — fissure, n m , gall-bladder, no, 
duct — cystic, n m , duct — common, n m , duct — hepatic, n m , pancreas, not developed 
cauda and corpus 

Reporter, Boulet, year, 1772, age, nm , sex, nm , jaundice, nm , cause of death, 
n m , operated, n m , liver — pathology, n m , liver — fissure, n m , gall-bladder, n m , 
duct — cystic, n m , duct — common, n m , duct — ^liepatic, n m Comm de Rebus in Scientia 
naturale et medicine gestis, vol xviii, p 244, 1772, out of Pouppe de portia Histone des 
Maladies de S Donnique, \ol 11 

Reporter, Brande, year, 1816, age, three days, sex, nm , jaundice, nm , cause of 
death, n m , operated, no , liver — pathology, n m , liver — fissure, n m , gall-bladder, none , 
duct — cystic, yes , duct — common, yes , duct — ^hepatic, n m , pancreas, n ni Mechels Arch 
G d Physiologic, 1816, p 249 

Reporter, Bubenhofer , year, 1905, age, 66, sex, M , jaundice, none, cause of death, 
cardiac failure , operated, no , liver — pathology, cirrhotic and small , liver — fissure, 
none, gall-bladder, none, duct — cystic, no, duct — common, 9 mm lumen fill free, duct- 
hepatic, two very large, empty, collapsed Ueber emen Fall von Kougentalein Defest 
(Angensie der Gallenblase Anat Hefte Wiesb , 1905, vol xxvii, p 305 

Reporter, Buddy, year, 1923, age, 28, sex, M , jaundice, yes, cause of death, 
accident fractured spine, int hem , operated, yes, died fourteen days, hem hepato hg , 
liver — pathology, evidence inf no scar formation, liver — fissure, barely indicated, gall- 
bladder, very rudimentary , duct — cystic, n m , duct — common, n m , duct — hepatic, j es , 
pancreas, case of checked development of the gall-bladder fJber gangeborne Gallenblase 
Verkumerung Arch F Kim Chir , Berl , 1923, vol cxxvi, pp 45-47 

Reporter, Buttner, >ear, 1769, age, misshapen fetus, jaundice, nm , cause of death, 
n m , operated, n m , gall-bladder, n m , duct — cystic, n m , duct — common, n m , duct 
hepatic, n m , pancreas, n m Anatom Wahrnehmungen, Lpz , 1769, p 124 

Reporter, Campbell Thompson, John Edm Med Jour , vol xxxvii, p 728, pt n 
Reporter, Cholonelej , year, 1820, age, five weeks, sex, nm , jaundice, yes, cause of 
death, convulsions , operated, no , liver — pathology, normal , liver — fissure, present , gall- 
bladder, cord, duct — cystic, directly into liver, pancreas, enlarged, indurated Med 
Trans of Coll of Phys of Lond , 1820, vol vi, p 50 

Reporter, Canton, jear, 1847, age, 65, sex, F , jaundice, nm , cause of death, nm , 
operated, no , liver — pathology, n m , liver — fissure, shallow groove , gall-bladder, no , 
duct — cjstic, cjstic arterj' absent, duct — common, two times normal size, duct hepatic, 
dilated, pancreas, nm Lancet, 1847, vol xi, p 406 

Reporter, Droste, jear, 1853, age, 74, sex, F , jaundice, nm , cause of death, pul- 
monary disease, operated, nm, liver — pathology, atrophic, liver — fissure, no, ga 
bladder, no , duct — c\ stic, n m , duct — common, n m , duct — ^hepatic, n m , pancreas, 
n m Deutche Klinik, vol 111, p 305, 1853 

Reporter, Eiben, year, 1910, age, 48, sex, M , jaundice, nm , cause of death, pneu- 
monia, operated, nm, liver — pathologj, normal, Iner — fissure, no, gall-bladder, no, 
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duct cystic, no — union of two hepatic ducts into one passage, no dilation , pancreas, nor- 
mal In Diss Giessen, 1910 

Reporter, Elvert, year, 1780, age, adult, sex, AI , jaundice, yes, cause of death, 
n m , operated, n m , liver— pathology, n m , liver— fissure, no , gall-bladder, no , duct— 
cj’^stic, n m , duct — common, n m , duct — hepatic, n m , pancreas, n ni Diss Praeside 
C F Jaeger Tubigen, 1780 

Reporter, Emery L Bergman, jear, 1701, age, nm , sex, nm , jaundice, nm , 
cause of death, n m , operated, no , liver— pathology, two lobes not separated , liver- 
fissure, no, gall-bladder, no, duct — cystic, numerous small ducts, pancreas, nm Mem 
de I’Acad dis Sci , 1701 

Reporter, Enopf , year, 1891, age, eight weeks, sex, nm , jaundice, yes, cause of 
death, inanition , operated, 11 m , liver — pathology, icteric enl , proliferations as 111 hered 
syph , hver— fissure, nm , gall-bladder, no, duct — cystic, no, duct— common, no, duct- 
hepatic, no , pancreas, normal Muench Med Wchnochr, vol xxxviii, p 283, 1891 

Reporter, Enopf, age, six months, sex, nm , jaundice, yes, cause of death, Br 
catarrhal, operated, nm, hver — pathology, enlarged, lobes adherent, cells colorless 
liver — fissure, no , gall-bladder, no, only loose connective tissue , pancreas, hard and thick 
Muench Med Wchnochr, vol xxxviii, p 283, 1891 

Reporter, Enopf, age, three months, sex, F , jaundice, nm , cause of death, catar 
pn miliary tb , operated, n m , liver — pathology, normal , liver — fissure, n m , gall- 
bladder, no , duct — cj'stic, two hepatic ducts uniting to D choledochus , pancreas, n m 
Muench Med Wchnochr, vol xxxviii, p 283, 1891 

Reporter, Eshner, year, 1894, age, two months, sex, nm , jaundice, no, cause of 
death, broncho-pneu , operated, no , liver — pathology, normal , liver — fissure, no , gall- 
bladder, no , no ducts , pancreas, n m Medical News, 1894 

Reporter, Ewers, j^ear, 1914, age 45, sex, F , jaundice, nm , recovery, operated, 
exploratory appendecomy , liver — pathology, normal , hver — fissure, n m , gall-bladder, 
no , duct — cystic, no , duct — hepatic, in two hep , pancreas, head enlarged and hard 
In Diss Giessen, 1914 

Reporter, Follet, year, 1828, age, nm , sex, M , jaundice, nm , cause of death, 
gastro-enteric , operated, nm, hver — pathology, nm, liver — fissure, no, gall-bladder, 
no , duct — cystic, n m , duct — common, n m , duct — hepatic, n m , pancreas, 11 m Rev 
Med Franc et etrangere, vol xi, p 139, 1828 

Reporter, Fowler, year, 1917, age, 42, sex, F , jaundice, yes, recoverv, operated, 
tube m common duct , liver — pathology, n m , liver — fissure, n m , gall-bladder, no , 
duct — cystic, no , duct — common, yes , duct — hepatic, yes , pancreas, hard ind Schachncr, 
Annals or Surgery, October, 1916 

Reporter, Freund, year, 1876, age, three months sex, kl , jaundice, jcs, cause of 
death, marasmus , operated, 11 m , hver — pathology, cirrhosis , liv^cr — fissure, a tube m 
fissure 1^2 c long, 1^2 c wide, gall-bladder, 11 m , duct — cvstic, no, duct — common, no, 
duct — hepatic, no, pancreas, nm Jahrb f Kindcrsheilk, vol ix, p 178, 1876 

Reporter, Gaultier, year, 1829, age, 60, sex, M , jaundice, ves, cause of death, 
pul tb , operated, no, liver — pathology, normal, liver — fissure, n ni , gall-bladder, no, 
duct — cj'stic, directly into liver , pancreas, n m Jour de Medicine Nebdomadaire, Julj ii, 
1829, tome IV, No 41, p 61 

Reporter, Gay, R J , year, 1902, age, 27, sex, M jaundice, no, cause of death, 
endocarditis, operated, no, liver — patholog}^ nm , liv'er — fissure yes, gall-bladder, small 
intra-hepatic , duct — cj'stic, yes, iiid , duct — common, yes , duct — hepatic, j cs, accessorj , 
pancreas, 11 m Tr Clin Path , 1902, vol cviii, p 113 

Reporter, Golob , year, 1927, age, 59, sex, F jaundice, no, recoverv operated, 
repair umbilical hernia, liv^er — patho'og}", nm , liver — fissure, 11 in , gall-bladder, no, 
duct — cystic, 11 m , duct— common, n m , duct— hepatic, n 111 , pancreas, n 111 J A 
M A , vol Ixxxix, p 692, August, 1927 
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Reporter, Harle, E , year, 1856, age, 50 sex, F , gall-bladder, no, duct— cjstic, no, 
duct — common, n m , duct — hepatic, n m , pancreas, n m Lancet, vol xi, p 304, 1856 
Reporter, Heschl, year, 1865, age, four months, sex, nm , jaundice, yes, cause of 
death, died, age seven months, otorrhea, etc , operated, n m , liver— pathology, enl , 
liver— fissure, a narrow groove , gall-bladder, rudimentary, thick solid cord , duct— cystic, 
no dilatation, pancreas, nm Wien Med W, 1865, vol xv, p 493 

Reporter, Hinder, year, 1909, age, 60, sex, M , jaundice, yes recovery, operated, 
acute abdomen , liver— pathology, n m , liver— fissure, no , gall-bladder, no , duct— cystic, 
no , duct — common, yes , duct — hepatic, yes , pancreas, hard Australia M Ga? , Sydney, 
1909, vol xxviii, p 435 Outcome — recovery Previous history, qual dyspepsia 

Reporter, Hobhouse, year, 1909, age, eight days, sex, F , jaundice, yes, cause of 
death, n m , operated, n m , liver— pathology, cirrhosis, 8 oz , liver— fissure, n m , gall- 
bladder, no , duct — cystic, no , bile secretion going on actively , duct — common, no , duct- 
hepatic, no Royal Soc Study Dis Child , Lond , 1904, vol v, p 177 Emaciated 
— weighed nine pounds — urine milkj' — contained no bile salts or pigment 

Reporter, Hochsteeter, year, 1886, age, eight days, liver — ^pathology, right lobe 
large, left small , liver — fissure, 3/O-3P , gall-bladder, none , duct — cystic, ves , duct — 
hepatic, n m , pancreas, n m Arch F Anat Phvs , 1886, Anat Abteil, p 369 

Reporters, Hoffman and Jackson, year, 1910, age, 65, sex, F , cause of death, pneu- 
monia , operated, no , gall-bladder, no , duct — cystic, no , duct — common, dilated , duct — 
hepatic, yes, dilated N Y Med Jour , 1910, vol xci, p 338 

Reporter, Home, Sir E , year, 1813, age, few months, jaundice, yes, cause of death, 
emanation, operated, no, gall-bladder, no, pancreas, pi tran Phil Trans Roy Soc 
London, 1813, cited by Canton 

Reporter, (Eshner) Huber, year, 1749 ^ge, 60, sex, F , cause of death, death po , 
operated, no , liver — fissure n m , gall-bladder, none , duct — cystic, abnormally large, 
villus usual sit , pancreas, biliary ducts enlarged Phila Trans Roy Soc London, 
1744-1749, vol IX, R649, 1809 

Reporter, Kehr, vear, 1913, age, adult, sex, M , jaundice, nm , cause of death, 
n m , operated, n m , gall-bladder, none , duct — cystic, with stones , duct — hepatic, pal- 
pated Berlin Klin Wchnschr, 1913, vol 1, p 51 ii 

Reporters, Kirmisson and Herbert , vear, 1903 , age, one month , cause of death, pul- 
monary, operated, no, liver — fissure, atrophic, gall-bladder, none, duct — cystic, none, 
duct — common, none , duct — hepatic, none Bull et mem de la Soc Anat de Par , 1903, 
vol Ixxvii, p 317 

Reporter, Knox, year, 1744, age, 60, sex, F , jaundice, nm , cause of death, 11 m , 
operated, nm , liv^er — pathology, nm , liv'er — fissure, nm , gall-bladder, no, duct — cjstic, 
n m , duct — common, n m , duct — hepatic, much dilated , pancreas, n m Phila Trans 
Roj Soc London, 1744, vol ix, p 649 

Reporter, Lenam, B , year, 1853 , age, 74 , sex, F , cause of death, pulm dis , operated, 
no, gall-bladder, no, duct — cj'stic, no, duct — common, yes, duct — hepatic, no Deusche 
Kliniks, vol V, p 30S> 1853 

Reporter, Lennander, K G , vear, 1893, s&e, 40, sex, F , jaundice, after op , cause of 
death, escape of bile four days after op , operated, yes, died, duct — cystic, none, duct 
common, yes, duct — ^hepatic, all very narrow Wein Klin Wchs Ojalry, p 7 ^^’ ^^93 
Death due to bile leakage in peritoneal cavitv'— operator cut common duct 

Reporter, Loreta, year, 1888, age, 40, sex, F, gall-bladder, none, duct cystic, 
none , duct — common, n m , duct — hepatic, n m Riforma Med Anno, vol iv, PP 

326-333, 1888 

Reporter, Lmtz , year, 1927 , liver — pathology, very large , liver — fissure, no , ga 
bladder, no, duct — cjstic, none, duct — common, none, duct — ^hepatic, none, pancreas, 
blood-vessels normal Am J !M Sc , vol cKxm, p 682, Afaj, 1927 
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Reporter, Littre, year, 1705, age, nine days, operated, no, liver— pathologj , nor- 
inal , gall-bladder, none, duct — cystic, none Hist de I’acad des sciences, 1705, p 53 

Reporters, Eshner and Lynche, year, 1875, age, ii months, jaundice, yes, operated, 
no, hver — patholog}^, large, liver— fissure, nm, gall-bladder, no, duct — cystic, large, 
duct— hepatic, small , pancreas, n m Medical Press and Circular, 1875, N S , vol xx, 
P 362 

Reporter, Montault, year, 1829, sex, M , cause of death, carcinoma, pylorus, Iner— 
pathology, atrophic, gall-bladder, no, duct— cystic, none Bull de la Soc Nat d Pans 
4 amee, p 70, 1829 

Reporter, Naegeli, year, 1921, age, 65, sex, F, operated, yes, liver— pathologj , 
cirrhotic, liver — fissure, none, gall-bladder, none, duct — cystic, none Virchows Arch 
of Path Anat Berl , 1921, p 179 

Reporter, Naegeli, year, 1921, age, 34, sex, F, jaundice, yes, operated, yes, 
drainage, liver — pathology, right lobe atrophic, gall-bladder, cord-like formation con- 
tained bile, duct — cystic, none, duct — common, dilated, duct — hepatic, gall-stone Vir- 
chows Arch of Path Anat , Berl , 1921, p 179 

Reporter, Patterson, year, 1864, age, 35, sex, M , cause of death, asthma, operated, 
no , liver — pathology, four times normal size , gall-bladder, none , duct — cystic, no , duct — 
common, no , duct — hepatic, no , pancreas, n m Medical Times and Gazette, 1864, vol xi, 
P 476 

Reporter, Pozzi , year, 1872, age, monster, born dead, gall-bladder, no, duct — cystic, 
no , duct — common, no , duct — hepatic, no , pancreas, n m Bull et Mem de la Soc Anat 
de Par , 1872, vol xlvii, p 90 

Reporter, August Schachner, year, 1916, age, two, cause of death, sj'philitic, liver — 
pathology, normal size , liver — fissure, no , gall-bladder, no , duct — cystic, n m , duct — 
common, n m , duct — hepatic, n m , pancreas, n m Annals of Surgery, 1916, vol Kiv, 
pp 419-433 

Reporters, Eshner and Simpson, year, 1861, age, six weeks, cause of death, peri- 
tonitis, operated, no, liver — pathology. Spigelian and quadrate lobes absent, liver — 
fissure, no, gall-bladder, no, duct — cystic, no, duct— common, yes, duct — hepatic, no, 
pancreas, nm Edinburgh Med Jour, 1861, vol vi. Part ii, p 1045 

Reporter, Skormin, year, 1902, age, seven weeks, sex, M , jaundice, nm , cause 
of death, broncho pneu , operated, no , liver — pathology, enlarged , gall-bladder, quill-like 
cord, duct — cystic, most of chole obliterated, pancreas, nm In Diss Berlin, 1902 

Reporter, Sands, year, 1865, age, 20, sex M , jaundice, nm , cause of death, nm , 
operated, no, liver — ^pathology, liver small, quadrate lobe missing, liver — fissure, no, gall- 
bladder, no, duct — cystic, indefinite, pancreas, nm NY Aled Jour, June, 1865, 
vol 1, p 222 

Reporters, Raybault and Shachinam , year, 1882, sex, nm , jaundice, 11 m , cause of 
death, n m , operated, 11 m , liver — pathologv, liver small , liver — fissure, ves , gall-bladder, 
no , duct — cystic, n m , duct — hepatic, normal , pancreas, n m Reported by Ershner 

Reporter, Stone, year, 1908, age, 54, sex, F , jaundice, yes, recovery, operated, 
choledocotomy , liver — pathology, n m , liver — fissure, n m , gall-bladder, no , duct — 
cj^stic, no, duct — common, yes, duct — hepatic, >es, dilated, jiancreas, nm Amer Jour 
Med Science, Phila , 1908, vol cxxxv, p 889 

Reporter, Stamm, year, 1916, age, ii weeks, sex, M , jaundice, ves, cause of death, 
gastro-intestmal broncho-pneu , operated, autopsy, liver — pathologv, enlarged, liver — 
fissure, thick, solid connective tissue band, gall-bladder, no, duct— cj stic, no, duct— com- 
mon, no, duct— hepatic, no, pancreas, soft, not enlarged, spleen enlarged Felilen dcr 
grossen Gallen 

Reporters, Targiom and Tozzetti , jear, 1756, age, nm , sex, nm , jaundice 11 m , 
cause of death, nm , operated, nm liver— pathologv . no, hver— fissure, nm , gall- 
bladder, no, duct— cj Stic, no, duct— common, large, duct— hepatic, large, united with 
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pane duct , pancreas, n m Recueil Period d Observ de Med Par b Vandermonde 
vol p 280, Pans, 1756 

Reporter, Theodor, jear, 1908, age, six weeks, sex, M , jaundice, ves, death, eight 
days after operation, from wrong feeding, operated, hepato-cholangio-enterectoiny at six 
weeks successful , liver — pathology, cirrhosis , liver — fissure, disproportionate , gall-blad- 
der, no , duct—cystic, no , duct— common, yes , duct — hepatic, yes , pancreas, head of pan- 
creas missing Arch of Kinderheilk, vol xlix, p 358, 1908-1909 

Reporter, Thomas, year, 1848, age, five months, sex, nm , jaundice, yes, cause of 
death, ascites amascara, operated, no, liver — patholog}', 14 oz, no fat in liver bed cells, 
liver — fissure, no, gall-bladder, no, duct — cystic, no, duct — common, no, duct— hepatic, 
no , pancreas, n in Medical Times, July, 1848, vol xvii. No 458, p 171 

Reporter, Torrance, year, 1920, age, 38, sex, M , jaundice, no, cause of death, 11 ni 
operated, yes , liver — pathology, n m , liver — fissure, n m , gall-bladder, no , duct — cystic, 
no , duct — common, normal , duct — hepatic, n m , pancreas, n m Trans Am Assn of 
G) n and Obs , 1920, vol xxxn, p 386 

Reporter, Trimble, jear, 1850, age, 55, sex, F , jaundice, yes, cause of death, inf , 
liver — pathology, attached to pancreas, atrophic, liver — fissure, no, gall-bladder no, 
duct — cvstic, no , duct — common, yes , duct — hepatic, no , pancreas, contained stone N ew 
Jersey Med Reports and Transactions, 1850, vol cxi, p 303 

Reporter, Vergne, year, 1826, age, 26, sex, M , jaundice, nm , cause of death, fell 
out of window , operated, no , liver — pathology, n m , liver — fissure, no , gall-bladder, no , 
duct — cj Stic, no , duct — common, 11 m , duct — hepatic, n m , pancreas, n m Recueil de 
memoir de med , Chiurg et pharn militaire, vol x' , p 406, 1826 

Reporter, Weider , year, 1905, age, 15 dajs, sex, nm , jaundice, no, cause of death, 
oanosis pat for ov , operated, no, liver — pathology, normal, liver — fissure, yes, gall- 
bladder, infrs hepatic not covered , duct — cystic, n m , duct — common, n m , duct — hepatic, 
n m , pancreas, nm U of P Med Bull Phila, 1905, vol xviii, p 213 

Reporter, Weiderman, year, 1802, age, nm , sex, nm , jaundice, nm , cause of 
death, n m , operated, 11 m , liver — pathology, 11 m , liver —fissure, n m , gall-bladder no , 
duct — cystic, n m , duct — common, n m , duct — hepatic, n m , pancreas, n m Reils Arch 
F d Physiologic, 1802, p 144 

Reporter, Wilson, year, nm , age, nm , sex, nm , jaundice, nm , cause of death, 
n m , operated, no , liver — pathology, 11 m , liver — fissure, yes , gall-bladder, no , duct 
cvstic, n m , duct — common, dilated , duct — ^liepatic, furrowed , pancreas, n m Cited by 
Canton 

Reporter, Wueesche , year, 187s , age, six days , sex M , cause of death, starvation , 
operated, nm, liver — pathology, noimal, liver — fissure nm, gall-bladder, no, other 
anomalies , duct — cystic, gn atlj dilated , duct — hepatic, breadth of finger opened into 
duodenum, pancreas, H W S 2 cm Jahrb F Kinderheilk, vol vm, P 3 ^ 7 i ^^75 


90 


LYMPHOID HYPERPLASIA OF LACRYMAL AND 
SALIVARY GLANDS 

MIKULICZ’ DISEASE 

By Joseph P Smith, M D 

or Waosau, Wis 

AND 

Warner S Bump, MD 

OF Chicago, Ild 

FROM THE SUROJCAL SERMCB OF ST MARI S IIOSPITAI, WAUSAU WISCONSIN, AND TIIE IIENRl lUIRD FWIII 
UABORATORl, ST LUKFS HOSPITAL, CHICAGO, ILI INOIS 

In 1888,^ Mikulicz described a symmetrical enlargement of the lacrymal 
and salivary glands, the glandular tissue of which had been almost entirely 
replaced by lymphoid tissue This process, however, apparently w^as not a 
part of a generalized disease of lymphoid tissue Since that time, there have 
been reported about 100 instances of similar symmetiical enlargement of 
these glands without alteration of the blood, without generalized enlargement 
of the lymph-nodes, without splenic enlargement, and without apparent sys- 
temic disease 

In view of the relatively infiequent occurrence of tlie so-called I\likiihcz’ 
disease, it seems quite worth-while to report another, especially since the 
changes 111 the tissues were not recognized, at first, as those of Mikulicz’ dis- 
ease and were confused with carcinoma 

Case History — Mrs G L, age sixty-two years, a housewife, entered St Afarj’s 
Hospital, Wausau, Wisconsin, August 4, 1924, complaining of swellings in front of me! 
below the ears and of periodic dryness of the mouth 

The trouble began one year before with a sudden pain in front of the right car, which 
came on while eating, and was follow^ed by the appearance of a nodule, the size of a 
walnut, below the right ear Tins nodule decreased in size sc\ cral times , but finalh 
became progressively larger, especially during the four months before entering tiic hos- 
pital In the meantime, swellings had appeared in front of and below the left car 

She had been married for ten years with no pregnancies She had had scarlet ftier 
and diphtheria in early childhood Some difficulty in swallowing remained after the latter 
disease She always had been troubled w'lth frequent attacks of tonsillitis 

Physical Examination — The patient is a rather obese, while woman with gra\ Inir 
She IS mentally alert and physically active 

There is a flattened, dense, fairlj w'ell circumscribed swelling, about the sifc 01 a 
lemon, in front of the right ear This mass extends caudad, forming a second portion 
below' the right ear There is a similar mass, the size of a ptgeon-tgg in the region of 
the left parotid gland, and a discrete, movable nodule in the left, anterior triangle of 
the neck 

Sw'allowing and tracheal movements are free No enlarged hmph-nodes arc loumi 
and the spleen is not felt The heart is enlarged to the left but there is no definite mur- 
mur The pupils, optic fundn, knee jerks, and superficial reflexes arc normd The 
temperature is 982 degrees F, the pulse rate 76 per minute, and the rcspiratore rite 18 

91 



SMITH AND BUMP 


The blood has 98 per cent hemoglobin , 4,780,000 erythrocytes per cubic mm , and 7,000 
leukocytes In skiagrams of the chest the shadow of the heart extends almost to the 
left border of the thorax, and bo^^h hilus-shadows are a little denser than normal The 
Wassermann reaction (blood) is negative 

Ope) aiwn — On August 5, 1924, a red, encapsulated mass was removed from the 
region of the left submaxillary gland (J F S ) The operation was followed by X-ra} 
therapy with recession of the masses However, m the spring of 1925 the mass on the 
left side reappeared, but this time was not affected by exposure to X-rays Nevertheless, 
the patient felt well and had gamed nine pounds m weight 

November 9, 1925, the left parotid gland and the dense, adherent, associated mass of 

tissue were removed ( J F S ) 
Later, nodules appeared be- 
low and in front of the right 
ear and the mass in front of 
the left ear reappeared The 
glandular tissue on both 
sides was removed by the 
method of Adson, July 18 
1926 (J F S ) The face 
remained symmetrical, except 
for a slight drooping of the 
upper lip, apparent only upon 
whistling 

May 9, 1927, the patient 
felt and appeared well The 
erythrocyte count was 5i08o,- 
000 per cubic mm , the leu- 
kocyte count 7,500, and the 
hiemoglobin content 85 per 
cent In smears of the blood 
there was no abnormal vari- 
ation m the size, shape, or 
staining of the erythrocytes 
Sixty-six per cent of the 
leukocytes were polymorpho- 
nuclear neutrophils, 7 
cent small lymphocrtes, ig per cent laige lymphocytes, 4 per cent large mononuclears, 
and 2 per cent eosinophils 

Tissue, removed at the first operation, was considered to be a lymph gland with 
metastases of an epithelial growth, which m places had a duct-like appearance Changes 
111 the tissue, removed at a later operation, suggested to the same observer an embryonal 
carcinoma, possibly from the remains of a branchial cleft 

At the suggestion of Dr E R LeCount, who also examined the tissue and recognized 
it as the disease Mikulicz described, a more detailed study of the tissue was made by one 
of us (W S B ) 

Sections of the tissue, removed at the first operation, consist of lobules of rather 
closely packed cells, resembling lymphocytes, distributed m which are many, variously 
shaped, well demarcated islands of cells (Figs 1 and 2) Throughout the tissue, and espe- 
cially about many of the cell-islands there is considerable connective tissue yvhich m 
places IS rich in fibroblasts and in others consists mainly of collagen (Fig i,B) Here 
and there is distributed a moderate number of eosinophil leukocytes Giant cells yyith 
large, clear nuclei are present but very scarce There are some cells, someyvhat larger 
than lymphocytes, yvith more basophilic cytoplasm and yvith the chromatin arranged as 
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Tig 1 — Photomicrograph of section of the left submaxillarj 
pinnd A Duct like epithelial structure B Collagen C Duct 
with its normal structiiie destroyed by ingrowth of lymphoid 
tissue (x275 ) 



HYPERPLASIA OF LACRYMAL AND SALIVARY GLANDS 


in plasma cells In some sections, apparently cut from the periphery of the gland, there 
IS considerable fat Here are a few normal ducts with normal gland-acini 

The cell-islands, which are the outstanding structures m the sections, vary m shape 
from almost circular to branched forms (Figs i and 2) In some places their structure 
approximates that of normal ducts, that is, there is a definite lumen, lined by columnar 
cells with pale, oval nuclei (Fig i,A) However, for the most part their structure is in 
varying degrees altered by the growth of the lymphocytes and connective tissue between 
the cells and into the lumens (Figs i,C and 2) In many places the epithelial cells have 
undergone metaplasia, becoming squamous 111 type, as though from crowding by the 
Ij'^mphoid tissue (Fig 2, A) In some islands there is proliferation of the epithelial cells 

while m others there is little , _ 

left, but masses of lymphoid 
tissue demarcated by connec- 
tive tissue (Fig 2) 

Three neighboring cell- 
islands, chosen at random, 
were followed through thirty- 
eight serial sections A wax 
model, constructed to scale 
from outline drawings of these 
islands, demonstrates branch- 
ing, like in an orderlv duct- 
system (Fig 3) and therefore 
establishes beyond doubt that 
these structures are the re- 
mains of the duct-system of 
the gland, which was more 
resistant to the destructive 
process than the acini 

1 

111 a more detailed ; 
report of his patient in 1 
1892^ Mikulicz stated 

,, , ,, , ,1 Fig 2 — Photomicio^nph of section of left subrmxillarj rHiuI 

that the Stlbmaxillary ^Mth t duct markedly altered by the growth of Ijnipboid tissue A 
, , , Squamous epithelial cells (X300 ) 

glands were the size ot a 

child’s fist They had lobes and lobules, like normal glands, but surfaces, made 
by sectioning, were pale, red-yellow, speckled with more translucent places, 
instead of being normally finely granular and gray-red The substance of the 
gland was lardaceous and was seemingly without blood-vessels The tissue 
consisted of uniformly arranged round cells, in some places thickly packed 
and in others with a fine reticulum Certain larger cells had mitotic figures 
Imbedded m this mass of round cells were a few acini, considerably separated 
In the glands which Tietze^ examined no glandular tissue remained 
Everywhere was lymphoid tissue with giant cells, atypical round cells, 
and many eosinophil leukocytes He noted an over-growth of the capil- 
lary endothelium 

Stou’^er found chronic inflammatory changes in the glands with round 
cell-infiltration, giant cells, occasional eosinophil leukocytes, a few epithelioid 
cells, and disappearance of the normal gland-structure 
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Bass noted an inciease in the connective tissue, which was infiltrated with 
small round cells and plasma cells 

Kummel ® described substitution of the glands by lymphoid tissue with 
eosinophil leukocytes and giant cells 

The process was interpreted b}^ Minelli as a marked proliferation of the 
lymph cells ah eady in the gland with gradual replacement by connective tissue 
and with mechanical destruction of the original glandular tissue The latter 

process, he thought, gave rise to cysts, 
foreign body giant cells, and eosinophil 
leukocytes He described remains of 
ducts and acini which in his illustra- 
tions appear quite normal 

Tissue, removed from the patient 
of De Wecker and Masselon,® led to 
a pathologic diagnosis of epithelial 
tumor, although the only epithelial 
structures in the accompanying illus- 
tration were normal-appearing gland- 
acmi 

In short, the essential change in 
this disease has been described by all 
observers as a replacement of the nor- 
mal glandular tissue, in whole or in 

Fig 3 -Wax model, constructed from outline part, by lymphoid tlSSUe For the lUOSt 

drawings of thirty eight serial sections, demon nn-raar'i fhof flip trlnnrlnlar 

strating duct like branching of the epithelnl Part, It IS agreed tliat tlie giaiiU 

tissue, Itself, plays entirely a passive 
idle, that its destiuction is due to the tremendous proliferation of the lymph- 
oid tissue This lymphoid replacement-tissue has varied in the descriptions 
from a simple proliferation of lymphocytes to a lymphoid tissue with plasma 
cells, eosinophil leukocytes, and giant cells, and with considerable increase in 
the connective tissue 

The description of the glands in this report is, therefore, essentially like 
those of other observers, except that structures, identified as ducts in varying 
stages of destruction are described and reproduced in photomicrographs 
Consequentl}'^, this report is made not merely because Mikulicz’ disease is 
lelativel}’’ lare but mainly to describe these partly destroyed ducts, to the 
end that their presence need not be confusing 

klikuhcz’ disease may occur at any age, but usually in early adult or middle 
life Of fort3’^-one reports, collected by Howard,*^ in which the data seemed 
sufficient to classify them with the so-called Mikulicz’ disease, the oldest 
patient was seventy-seven years old, the youngest five and five-tenths, and 
the average age thirty-three Twenty-six were men and fifteen were women 
There w'as involvement of both the lacrymal and salivary glands in sixteen 
patients, wnth the first involvement of the lacrymal glands in nine, of the 
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salivary glands in two, and with undetermined priority in five The lacryma) 
glands were involved alone in eleven patients and the salivary glands alone 
in fourteen Both increase and decrease in glandular secretion were not 
infrequent symptoms 

Mikuhcz, in his report of 1892, ventured a suggestion as to the origin of 
the peculiar disease He thought that it was neither neoplastic nor related 
to leukaemia, because of the localization of the disease to the region of the 
face, the normal blood-formula, the lack of generalized lymphatic enlargement, 
and because, once the gland was wholly extirpated, it did not recur He was 
aware that Heidenhain had found lymphoid tissue in the normal glands 
Bearing 111 mind the remarkable and prompt response of lymphoid tissue to 
infecting organisms, he suggested that the disease was an infectious or para- 
sitic one, the glandular tissue being destroyed by the excessive growth of the 
lymphoid tissue of the glands He conceived of the infection beginning in 
the lacrymal glands, probably from the con]unctival sac, and then secondarily 
involving the salivary glands by way of the tear-duct, pharynx, and mouth 

Brunn^® noted that symmetrical enlargements of the lacrymal and sali- 
vary glands involved the lacrymal glands alone, or the salivary glands alone, 
as well as involving both sets of glands He found that these enlargements 
had been reported as unaccompanied by changes in the lymph-nodes, spleen, 
and blood , and that they had also been reported with enlargement of the 
lymph-nodes and spleen and even with a leukasinic blood-formula Theie- 
fore, he concluded that the condition, described by Mikulic/, was a symptom- 
complex, rather than a disease-entity, and that it bore a close relationship to 
pseudoleukaemia and leuksemia Many later writers have agreed with Biunn, 
believing that there is no definite line of division between the uncomplicated 
salivary and lacrymal enlargements and those occurring with pscudoleuksemia 
and leuksemia, that one group merges into the other, and that the}- probahl} 
have a common cause 

On the other hand, symmetrical enlargement of these glands has also been 
reported as coexistent with tuberculosis, syphilis, erythema multi forme, and 
epidemic encephalitis, and even has been connected with deranged function of 
the glands of internal secretion However, no conclusive evidence, such as 
the finding of tubercle bacilli, spirochaeta pallida, or other organisms in the 
tissue, has been presented, except by Krailsheimer,” who reported the dis- 
covery of numerous tubercle bacilli m the submaxillaiy gland, as well as 
tubercle-hke nodules in the ins 

And furthermore, Mikulicz’ disease has been classified by Ziegler as an 
atypical form of Hodgkin’s disease, similar to that form which nnohes the 
gastro-mtestinal tract 

Inasmuch as the origin of lymphatic leukaemia, pseudoleuk.cmia. and 
Hodgkin’s disease is entirely unknowm, the attempt to connect r^Iikulic/ 
disease wnth them does not serve to claiify our knowledge of the natuic oi 
the disease Then too, if there is such a close connection between all sym- 
metrical enlargements of the lacrymal and salivary glands and these hltle- 
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understood diseases, it seems strange that such a large group with symmet- 
rical glandular enlargement has not developed apparent signs of leukjemia, 
pseudoleuksemia, or Hodgkin’s disease The disease had existed for three 
years m Ranzi’s patient without change m the lymph glands or m the blood , 
for five years m Snell’s and m Berlin’s patients , for eight years m Kum- 
mel’s^® patient, and for twelve years m Tietze’s^’’ Zondeck-” later stated 
that the patient of Tietze’s report had not developed change m the blood after 
another ten years, although the involved glands had become larger There is 
no report of any patient, whose disease began as the uncomplicated one of 
Mikulicz, who died of that disease or as a direct result of it, except for the 
patient of Marcuse However, not long after the disease was noticed in this 
patient, the lymph glands were found to he enlarged, especially the mediastinal 
group, and death occurred eighteen months after the onset of the disease 

Kummel, De Wecker and Masselon, Berlin, Hahnle," and Rollet-^ have 
noted, like Mikulicz, that there is no recurrence if the gland of Mikulicz’ 
disease is completely removed This is not the rule with the glandular involve- 
ments of leukaemia or Hodgkin’s disease 

In view of these discrepancies, the ideas of Munck-^ seem, indeed, 
rational He has called attention to the work of Chiewitz,-^ which indicates 
that the lymphoid tissue, found in the normal salivary or lacrymal glands, is 
anatomically and emhryologically a part of the lymphatic system Therefore, 
it IS to be expected that this tissue would be subject to the diseases to which 
lymphoid tissue, elsewhere, is subject Hence, it may react to various infec- 
tions, including tuberculosis and syphilis, and may participate m such diseases 
as leukemia, pseudoleuksemia, and Hodgkin’s disease While symmetrical 
enlargement of the lacrymal and salivary glands may be incidental to such 
diseases as leukaemia or Hodgkin’s disease, or may be due to tuberculosis or 
syphilis, nevertheless, the original suggestion of Mikulicz may be true , that 
there is, indeed, a group in which the glandular enlargement is due to an infec- 
tion, the organisms gaming entrance through the ducts of the glands by way 
of the conjunctival sac or buccal cavity The occurrence of conjunctival, 
nasal, pharyngeal, or tonsillar infection, preceding the onset of the disease, 
has been reported by several observers and may not be without significance 
If the term, Mikulicz’ disease, be made to include all chronic, symmetrical 
enlargements of the lacrymal and salivary glands, it is evident that it cannot 
imply a disease-entity Nevertheless, there seems to be a definite group of 
patients, like the patient of Mikulicz’ report, whose disease has a long course 
without effect upon the general health or life of the patient, and hence, with a 
wholly different prognosis than that of leuksemia or Hodgkin’s disease 

Suw>iw)y — Structures m the salivary glands of a patient with Mikulicz’ 
disease are identified as ducts m various stages of destruction , are described , 
and are reproduced in photomicrographs 

Mikulicz’ disease is essentially a disease of the lymphoid tissue of the 
lacr3mal and salivary glands with secondary destruction of the parenchyma 
It IS probable that this lymphoid tissue, for the most part solitary nodes m 
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and about the walls of the ducts, undergoes or is subject to diseases quite 
like those of lymphoid tissue elsewhere in the body A separate classification 
of these diseases seems unnecessary 
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THE SURGICAL PATHOLOGY OF EPIDIDYMITIS 

By Meredith F Campbell, M D 
OF New York, N Y 

I ROM TUP UROIOGICAT SERMCF OP BPLLtNUE lIOSPIT\T 

Although epididymitis is predominantly of gonococcus etiology other 
bacteiia may pioduce lesions clinically indistinguishable either from those of 
gonorrhoeal origin or from those due to the tubercle bacillus We found in a 
recent study of 3606 cases of epididymitis admitted to the Urological Service 
of Bellevue Hospital that ■while 3000 of this number resulted from Neissenan 
infection, the remainder were etiologically divided between those of tubercu- 
losis (280) and those commonly designated as “non-specific” in origin (326) 
We are not concerned here with the tuberculous variety “Non-specific” we 
more properly designate as non-gonorrhoeal non-tuberculous since staphylo- 
cocci, streptococci, colon bacilli Friedlander bacilli and moie rarely micrococci 
catarrhalis may be etiologically identified with the epididymitis, either indi- 
vidually or in combination 

Demonstration of the gonococcus in the discharge of an associated ure- 
thritis confirms the diagnosis of gonorrhoeal epididymitis Often no discharge 
is present n Inch ma)'’ mean ( i ) there is a latent gonococcus infection of the 
posterior urethra and adnexa (prostate and seminal vesicles) or ( 2 ) the epi- 
didymitis is non-gonorrheeal in origin Uiethral discharge may, however, 
contain some of the pjogemc bacteria above mentioned and no gonococci 
This finding usually indicates the etiology of the lesion 

The diagnosis having been made, the patient is at once put to bed, given 
a Ccithaitic, and the adhesive plaster scrotal suspensory dressing described 
elsewhere is applied ^ Complete imihobilization and high elevation of the 
scrotal contents is attained by this dressing, its equal cannot be purchased in 
shops As a rule an ice cap is applied to the inflamed parts although m some 
cases gi eater relief is afifoided by heat Pam will be relieved at once in 
many and within twelve hours m two-thirds of these cases ^ Those not able 
to sleep the second night aftei institution of this treatment .ire operated upon 
For some time a persistent elevation of the temperature was our operative 
criterion, but we have found the peisistence of pain is a more reliable surgical 
guide One m fifteen of the gonorrhoeal and one m four of the non-gon- 
orrhceal non-tuberculous cases required operation Epididymotomy is the 
piocedure of choice, although occasionally epididymectomy and more rarely 
orchidectomy must be perfoimed 

Surgical treatment of epidid)'mitis by punctuie was first employed by 
Velpeau- Plunging a needle through the skm, multiple punctures uece 
made m the underlying indurated mass Immediate relief was obtained m 
most cases, the suigical complications of hemorrhage and infection are not 
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recorded Velpeau’s work was subsequently warmly endorsed by de Cassis 
and others Open epididymotomy, however, was first performed by Pirogoff ^ 
m 1852 Twelve yeais later and unaware of Pirogofif’s work, Smith recorded 

T^blc I 


Age 

Gc 

Non Gc 

Total 


19 and under 

8 

I 

9 


20-29 

159 

25 

184 


30-39 

33 

25 

58 


40-49 

5 

17 

22 


50-59 

2 

8 

10 


60 and over 

I 

I 

2 


Not recorded 

1 

2 

3 
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Table II 


Side Iinohed 

Gc 

Non Gc 

Total 

Right 

104 

38 

142 

Left 

79 

35 

114 

Bilateral 

26 

6 

32 




288 


twenty cases of acute epididymitis m which the agonirmg symptoms were 
at once relieved by exposure of the epididymis and multiple incisions into its 
substance with a sharp knife, “being careful not to incise the testicular 
substance ’’ Since Smith’s paper several surgeons have reported numerous 
epididymotomies, but it remained for Hagner® (iqo6) to demonstrate a safe 
and simple technic which may be unhesitatingly and unuersally employed 
The Hagner method of epididymotomy is the routine procedure in the Belle- 
vue Hospital Urological Clinic Epididymectomy is performed for (i) gross 
destruction of the epididymis and (2) recurrence of epididymitis after epi- 
didymotomy or (3) in some cases after repeated attacks without operation 
Diffusely cystic and some otherwise grossly diseased epididymes have at times 
been removed 

Of 3326 cases of non-tuberculous epididymitis studied by us, 209 of the 
gonorrhceal and seventy-nine of the non-gonorrhceal cases were operated upon 
Epididymotomy was performed a total of 200 times Epididymectomy pn- 
mary or secondary was the procedure m seventy-four, and orchidectomy for 
abscess m thirty-five cases (Table III), a total of 309 operative procedures 
on 288 patients Sometimes the epididymis and testicle were removed en 
masse From these operations seventy-six surgical specimens have been avail- 
able for study and constitute the basis for our discussion of the histopatholog} 

All chronically inflamed and most subacutely inflamed epididjmes may 
be remo^ed under local aiicesthesia (fifty-eight times) jManipulation of the 
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Fig 3 — Chancter of early celluhr exudate n wall of i tulnile Of particular interest arc the 
numerous plasma cells -md large mononuclears 
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Table III 


Type of Operation 

Gc 

Non Gc 

Total 

Epididymotomy 

178 

22 

200 

Epididymectomj 

Primary 

24 

45 

69 

Secondarj to Epididj motomy 

3 

2 

5 

Orchidectomy 

Primary 

5 

16 

21 

After 

Epididvmotomy 

5 

7 

12 

Epididymectomy 

I 

I 

2 


acutely involved organ is often painful even after novocain infiltration, and 
in this group the administration of a general ancesthesia has been our pro- 
ceduie of choice (170 times) In seven cases spinal anaesthesia was used 
with entire success and in the hands of one skilled in its use, is the ideal 
aiicEsthesia 

The sciotum about to be incised is tense and shiny if the process is acute 
Certain areas with underlying gross abscess may be glazen m appearance 
Scrotal oedema adds gieatly to the size of the inflammatory mass If the 
lesion IS subacute or chionic, integumentary changes may be absent or those 
of mild injection and oedema 

Usually the tunica vaginalis is thickened, indurated and when incised 
leleases a variable quantity of hydiocele fluid, the formation of which 
lesults from inflammatory irritation of the serous membrane Exudation 
was recorded as piesent m loi of the operated cases Clear or cloudy fluid 
was noted to be present m sixty-eight, the quantit}^ vaiying from 5 cc to 
foiii ounces When the piocess is acute, fibrin is usually found We observed 
it in amounts of one diam to thiee ounces twelve times Occasionally organ- 
ized fibrin will add gieat palpable solidity to the mass, and was found in 
four instances Serosanguineous fluid is occasionally encountered, as is free 
pus (Table IV ) If the lesion has been piesent foi some days or if there 


Table IV 


Hydrocele Present 

Gc 

Gc- 

Total 

Fluid I dram to 8 ounces 

53 

15 

68 

Fibrin i dram to 3 ounces 

8 

4 

12 

Fibrm (organized) oz to 1)4 oz 

4 


4 

Serosanguineous fluid 

4 

2 

6 

Free pus in tunica vaginalis 

G 

5 

II 
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has been antecedent inflammation, adhesions may firmly bind the tunica vagi- 
nalis to the epididjmis and testicle or may tenaciously unite the testicle and 
epididymis m a solid mass Furthermore, if the epididymitis is a recurrent 
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Fig s — Massive necrosis of epicliclymis No landmarks A later stage of Fig 4 



Fig 6 — CEdematous infiltration of stroma of cpididamis vith a acuolization 
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attack cystic degeneration of the organ is fiequently observed While prob- 
ably of greater incidence cystic changes were noted five times in this senes 
Inflammation of the tunica A^agmalis is proportional to the seventy of the 
attack The membrane may be eithei A^elvety-ied or pallid Coexisting 
injection of the tunica albuginea may be obseived, but the testicle is not 
inA'olved except secondarily by (i) extension of an epididymis abscess or 
(2) by thiombosis of the lower spermatic cord with tiophic gangrenous 
orchitis 

The anatomical progression of the infection from the posterior uiethra 
prostate, and seminal vesicles down the vas deferens explains the greater 
incidence and increased seventy of globus minoi involvement That trans- 
mission of infection is unquestionably by the vas and its muial lymphatics 
has been clinically demonstrated by vasectomy Tiior to 1925, 30 per cent 
of our prostatics at Bellevue developed acute epididymitis at some stage of 
their hospitalization, usually post-operatively Two years ago routine vasec- 
tomy (ligation with resection of i cm of vas) was instituted, and since then 
this type of epididjmitis has occurred but twice Metastatic pyogenic blood 
borne infection of the epididymis has been obseived but is rare We have 
seen it associated with influenza, pneumonia, and acute tonsillitis each in 
one case 

Gross examination and incision of the exposed epididymis cleaily indicates 
that the lesion is neaily always most acute m the globus minoi It may be 
limited to this part, but extension to the globus major or head usually occuis 
with the formation of numerous punctate abscesses Frequently by coales- 
cence of these abscesses the entire organ is converted into a suppurating mass 
and by extension, secondaiy destiuction of the testicle may ensue (Table V J 

Table V 

Gioss Snigical Pathologv 


Abscess Inflammation 

Acute Cliromc 

GC-f GC- Total GC -f GC - Total GC -f GC - Total 


Epididymis 








Head 

26 

5 

31 

21 

I 

22 


Body 

12 

4 

16 

I 

I 

2 


Tail 

41 

12 

53 

8 

II 

19 

I I 

Universal 

23 

8 

31 

67 

27 

94 

2 2 

Cord 


I 






Vas 

3 

I 

4 

2 


2 


Testicle 

4 

8 

12 





Present (location 








Not recorded) 

90 
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It IS to be noted moreover, that gross suppuration requiring surgical libera- 
tion IS observed four times more frequently m the non-gonorrhceal than m 
the gonorrhoeal cases and the incidence of secondary suj^purative orchitis is 
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Fig 7 — Hyalin degeneration with vacuolization Generalized l(.ucoc\tic infiltration 



Fig S — Repaii process Particular!} about the margins of necrotic area* do mm ci,i i' 

sprouts of soiing connectnt ti-siie push their \\a\ into the re^ohiiis dcbti- 
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proportionately higher On the othei hand, a surprising number of epididy- 
mes shows only moderate inflammatory involvement with great pain and 
without gross pus Examination of the serosanguineous fluid obtained on 
puncture of these oigans reveals myriads of leucocytes and indicates a mild 
degree of suppuration a constant histological finding in early acute lesions 
The pathological histology of gonococcus and non-gonorrhceal non-tuber- 
culous epididymitis is identical with this exception — resolution is somewhat 
slower in the gonococcal variety In each type, however, a definite inflamma- 
tory cycle IS observed, the changes noted histologically as well as grossly 
depending on the virulence of the attack and to a lesser degree on the tissue 
resistance of the host and the treatment employed These inflammatory proc- 
esses we broadly classify as acute and chronic The primary phase of the 
acute inflammation is exudative or catari hal , the second phase is suppurative 
or neciotic Chronic inflammations are suppurative or, if the repair piocess 
is well under way, prolifeiative It must be borne in mind that an inflamed 
organ may show micioscopically several stages of inflammation, exudation or 
necrosis in some parts with repair and sclerosis elsewheie On the other 
hand, in each specimen there is usually a predominant process, and the various 
epididymes studied by us have been classified according to this prevalent 
inflammatory picture (Table VI ) It is interesting to note the increased 

Tabil Vl 

Pathologic Histology * 


Specmieiis available for study Gc -j- 22 Gc — 54, lotal 76 

Acute Gc 4- Gc — Total 


Exuddtue 

4 

4 

8 

Suppurative 

Chronic 

13 

25 

38 

Suppurative 

4 

13 

17 

Proliferative 

I 

12 

13 


76 

* Tsbulated according to the predominant histological picture In some tissues, all of the above 
stTges may be recognized, more particula \y among those removed from cases of recurrent epidid>mitis 

incidence of the chronic inflammatory phase m the non-gonorrhoeal non-tuber- 
culous group Unquestionably the absence of venereal infection misleads 
these patients into a misconception of the seventy of their lespective lesions 
and treatment is postponed until prolonged pain and fevei is no longer toler- 
able, or the appearance of signs of gross suppuration, possibly with sinus 
formation, arrests the attention 

HISTOPATHOLOGY 

Of the important histopathological contributions concerning epididymitis 
perhaps the earliest is that of Scheperlein who, m 1871, first pointed out the 
destruction of the walls of the ductus epididymis by lymphocytic infiltration 
with periductal invasion b}^ leucocytes In 1903, Audry and Dalou described 
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I'lG 9 — Peritubular and interstitial sclerosis with persistiiiR tubular abscess Hit ultimate coiucrsion 
of such an abscess into scar is indicated in I'lg lo 



Fig 10 — Replacement of intlamcd tnbults b> -car Sckrotic tnd result of main tnbilir cb cc ci 

Cnu«:c of ste^hf^ TppurenC 
1 1 
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the formation of tubular abscesses, the infectious invasion of the interstitial 
tissue and lymphatics, and ceitain phases of tubulai repaii Berman (1905) 
first demonstrated gonococci in acute lesions and since then others have 
described various tissue changes in both acute and chronic epididymitis 

Acute Eptd^dyJlutIs — At the onset of the inflammation the process is that 
pathologically designated as acute catarrhal or exudative There is cloudy 
swelling and desquamation of the cylindrical epithelium lining the tubules 
This IS at once followed by both mtratubular and interstitial infiltration with 
polymorphonuclears, plasma cells, lymphocytes, large mononuclears and a 
variable degree of oedema (Fig i ) As the inflammation becomes progres- 
sively more intense, the leucocytic and oedematous infiltration increases and 
the underlying vascular changes become pronounced Enormous acute con- 
gestion with massive diapedesis of red blood-cells into the surrounding tissues 
is seen While this destructive process is taking place, the phenomenon of 
vascular lepair is well under way and about the peiiphery of the numerous 
focal lesions capillaiy sprouts of young connective tissue push their way into 
the destroyed tissues This has been seen within thirty hours after acute 
onset of the disease 

The transition from the acute catarrhal or exudative stage to that of 
suppuration is indeed rapid and overlapping , no academic line of demarcation 
can be drawn Before the initial process is well begun, microscopic focal 
abscesses (Fig 2) are evident m the globus minor, so that within foity-eight 
hours giossly discernible abscesses may be formed by the confluence of several 
of the smaller Hence, the majority of acutely inflamed epididymes removed 
at operation will present histologically, if not grossly, the picture of massive 
suppuration with generalized tubular destruction and loss of most of the 
normal landmarks 

Bringing about this picture of gross destruction are certain minute histo- 
logical changes With marked infiltration and engoigement of the tubules 
with leucocytes, the basement membranes are ruptured early and the mass 
becomes a focal abscess Leucocytic infiltration is predominantly polymor- 
phonucleai at first, but m some cases the lymphocytes outnumber these cells 
Large mononuclear cells appear early and may be numerous (Fig 3 ) The> 
are best obseived within the lumen of the tubules QEdema is generalized, 
most pronounced where the inflammatory battle is most severe and gives rise 
to the charactensitic picture of tissue vacuolization — the fluid infiltration of 
the stroma (Fig 6 ) Fibrin appears first in the periphery and may latei 
show organization In twm-thirds of the specimens from acute cases w'C 
observed hyalin degeneration (Fig 7 ) Eosmophiles are commonly seen 
in unusual numbers Kretschmer and Alexander^ noted an increased cell 
count of eosmophiles in the blood in some of their patients We did not 
observ e this alteration m the circulating blood, although the increased presence 
of these cells locall)' w^as often notable 

Cluontc Epididymitis — As the transition from the acute to the chronic 
stage is a matter of clinical relativity, so, histologically, does the picture ot 
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Fig II — If the tubules nre not destro>ed, b> peritubulnr sclcro-is nitli contnction ond Ii\ 
proliferition of the lining epithelium, numerous p'ipiihr> projections into the liimim nrc formed 
bee text 
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late acute become that of relatively early cliiomc epididymitis As a uile, a 
type change in the leucocytic infiltration is observed, lymphocytes come to 
outnumbei the polymorphonuclears Too, there is a marked increase m the 
large mononuclear phagocytes, another characteristic of the repair process 
Although the epididymis may be a mass of resolving areas of necrosis, vas- 
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Tig 13 -End result of condition shown m Fig 12 Often the tas is completely blocked by scar- 
perhaps more often partially occluded as shown in this section 


ciilar and connective tissue repair is ei'erywhere evident, but is most active 
about the periphery of these abscesses As new scar is laid down, the massive 
cedema disappears and by this repair necrotic debris is replaced by connective 
tissue Areas showing considerable fibrosis may by compression of the 
blood-vessels be relatively anemic While vascular proliferation is universally 
evident with the formation ot myriads of new capillary sprouts (Fig 8) 
marked thickening of the walls of the older vessels by infiltration, scarring, 
or perisclerosis occurs (Fig 9 ) 

This sclerosis constitutes the proliferative or terminal phase of the inflani- 
inatory process With the absorption of the exudate and necrotic tissue and 
its replacement by^ scar, the remains of many tubules disappear (Fig 10 ) 
Other tubules become permanently occluded by post-inflammatory organi- 
zation, while still othei s remaining patent undergo hyperplastic changes which 
are diagnostically characteristic of this stage of the disease (Fig n ) The 
normal cylindrical epithelium having been lost by exudation, it is replaced by 
the squamous type By irregular overgrowth it produces areas of heaped up 
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epithelium extending into the lumen of the tubules suggestive of papillomata 
Contraction of the tubular walls by intia- and perimural infiltration and 
scleiosis greatly inci eases this mtratubular intrusion This squamous cell 
hypeiplasia and sclerotic contraction of the walls may actually occlude the 
tubules Bearing m mind this picture of generalized scarring it is not difficult 
to understand the piesence of residual nodular indurations so often clinically 
palpable twenty years after the acute attack Most of these persist for life 
Some of our material was removed from patients sufTeiing a recurrent 
attack and in these specimens all stages of inflammation may be obser\cd 
The acute exudative and suppurative phases are found superimjiosed on a 
backgiound of tissue previously inflamed but now scarred and indurated 
Sparcity of tubules — few if any are normal — and marked oveigiowtb of con- 
nective tissue with a corresponding decrease of vasculaiity in these aieas is 
characteristic The clinical recuirence of an epididymitis means the vas 
and some tubules are still patent and suggests probable fertility of the side 
involved, although it is conceivable that m these cases the epidid}mitis lesult^ 
fiom a lymph home infection 

Moreover, the histological study of the inflamed epidid}mis causes one 
to emphasize not that sterility follows bilateral iinoheinent in oAcr 40 jici 
cent of the cases, but that any of these patients may be feitile following such 
an attack Such studies fuithei advance the aigument in facoi ol a hbeial 
attitude towaid the early jieiformance of epididymotomy , early diainage 
presumably will tend to lessen tubulai destruction 

Changes in the testicle are those of collateral inflammation Jf the .ittack 
is of lecent onset, acute passive congestion with a vaiiable degree of clouch 
swelling may be observed With suppurative extension fioin the epidichinis, 
massive destiuction of the testicular tubules with ultimate total g.mgrcnc 
ensues This is not uncommonly seen m those patients whose suigical tie.it- 
ment has been delayed, peihaps the clinical indications foi opeiation b.nc 
passed unheeded 01 unrecognized The testicle is lost by neciotic slough or 
01 chidectomy 

The pathological piocess m the a as defeicns is histologicalh the ‘.amc 
as that of the epididymis (Fig 12) The lesion is most senere m |)io\imit\ 
to the globus minoi wheie abscesses of the duct are occasional!) encountered 
Reiman is a scleiotic piocess and not infrequcnth lesults m occlusion of the 
vas (Fig 13) and may account m some instances lor the failure of epidid) mo- 
vasostomy to cuie steiility 

BIBLIOGRAPHY 

’Campbell, M F Treatment of Acute Epulithmiti'^ J A M A \ol l\\\i\ \(i 
pp 2108-13, December 17, 1927 

■’Velpeau quoted bj Kretschmer, H L, ami Alexander J C 1 Lro! m>I x, R.. 5 
PP 335 - 53 - No\ ember, 1923 
PnogofF quoted b\ H Smith 
" Smith, Hcnr\ Lancet 1864,10! n. p 149 
’ Ilagner, F R Med Rec , 1906, eol Ixx, p 365 

ni 



GENESIS, MORPHOLOGY, AND SURGERY OF PROSTATIC 
MIDDLE LOBE HYPERTROPHY ^ 

By Alexander Randall, M D 
or Pnn adelpiiia, Pa 

i 

h 

The unique and unifoimly successful development of the clinical surgery 
of piostatic hypeitiophy during the past quaitei of a centuiy has now come 
to a stationaiy point The lethal quotient has been hi ought almost to an 
irreducible minimum and at the same time a brilliant epoch of clinical advance- 
ment and clinical achievement has been recorded It is another example 
among many, where undei the urge of necessity, by bold and intensive studies, 
clinical surgery has rapidly outdistanced the fundamental sciences in our 
knowledge of an organ, but it leaves a tremendous void which must be filled 
before further advance can be expected 

Taking stock today finds us without accurate knowledge on many fun- 
damental facts m regard to the prostate For instance, what is the normal 
physiological function of the piostate? Has it an internal secretion? What 
part does it play in micturition? What part does it play in our sexual life, 
etc , etc ? An equal lapse in our knowledge exists when one tries to correlate 
the vaiious studies on the pathology of benign prostatic hypertrophy We 
have not yet decided whether it be an hypertrophy or an hyperplasia We do 
not know its etiology, are not in agreement as to where it starts, nor as to 
how growth proceeds Residual urine accumulation is no moie the simple 
problem of a dam m the stream, with its pool behind it, than is the ivonderful 
rejuvenation following prostatectomy due alone to better sleep, kidney func- 
tion, and noimal micturition There are deeper physiological and pathological 
problems here awaiting investigation Hence it is that I rvish to present to 
you tonight some studies on the genesis, morphology and surgery of the 
middle lobe of the prostate, a portion of the gland whose terminology is vague, 
whose giowth is piobably the most obstructive, wdiose diagnosis is difficult 
and whose surgery is most important, taking for granted that we all recognize 
today that m hypertrophy the piostate does, at times, form a midlme lobular 
mass which we teini clinically a middle lobe 

The point of origin of all prostatic hypertrophies has interested numerous 
investigators However, throughout the literature there seems to run a 
constant tendency to attempt to make one theoiy ot origin or of location to 
fit all cases of hypertrophy, rarely allowing for variation from one supposedly 
fixed standard location of origin of grow^th For instance, Tandler and 
Zuckerkandl advanced the theory fifteen years ago that the fiist changes 
always occur in the tissue lying in the midline, otherwise called die posterior 
commissure and that hypertrophy is never absent at this poii < Tandler, 

* Read before the Philadelphia Academy of Surgery, January i6, 1928 
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in the 1922 edition of his work with Zuckeikandl spends tlie greater pari of 
the text in correcting this pievious statement and now attempts to ])io\e that 
the hypertiophy aiises supei ficially to this glandular tissue and presses this 
postenoi commissural tissue backward This is adopting the woik of Mot/ 
and Perearneau that hypertrophy always originates in the superficial “mucosal 
glands” closely surrounding the urethral lumen, a point of ^ lew that seems to 
have received rather general acceptance, except in occasional instances These 
are but two examples among many of the tendency of investigators to ascribe 
the origin of hypertiophy to one fixed group of gland acini, a tendenc} to 
dogmatize that I cannot but feel is the resultant offspiing of studying too 
small a series of specimens It has been my experience to find such a Aariet\ 
of types of hypertrophic growth that it has been hard to classify them into 
groups, and absolutely impossible to bring oneself to feel that the origin and 
location has been uniformly the same in all cases In other A\ords it has been 
impossible to correlate my findings with the idea that hypertropln iinanabh 
originates in 01 at any one fixed area, or in any one set group of prostatic 
gland acini But on the contiary, I believe that hypertrophy ma} originate 
111 any one lobe of the pi estate, with the possible exception of the tiue jios- 
terior lobe This means that the glandular tissue of the right and the left 
lateral lobes, the glands of the anatomical middle lobe moie truly teimed the 
posterior commissure, and the subcervical gland of Albarran are the tissues 
sharing in hypei trophic prohfeiation, and that any one, or an} combination of 
these may be the seat of the origin of the growth 

If one will accept these statements that hypei tiophy may oiiginate 111 an} 
of these locations, it will immediately be appieciated that ue should find a 
maiked vaiiety of contours or shapes in diffeient specimens We should find 
solitary lateial lobe hyperti opines sohtaiy commissural hyjiertrophies ‘^olitar} 
Albarran’s subceivical gland hypei trophies, also we should find combinations 
of any two of these, 01 all of them togethei It has been possible in stud} mg 
my material to prove these statements but I vish to confine ni} lemaiKs 
to the hypei trophies occurring in the midline and obstructing the ])0s- 
teiioi vesical lip, eithei as sohtaiy growths or in conjunction c\ith lateial 
lobe enlargement 

I believe there aie two absolutely diflcrent enlaigements called by the 
same name of “middle lobe ” Anatomically, thcie are two different gl.indular 
elements situated in the midline postenoi ly, first the posterior commissur.il 
glandulai tissue, and secondly, the subcervical glandiilai tissue of Albarr.ui 
Eithei may undeigo hypei tiophy independently of the other or iiidepcndcntl} 
of lateial lobe growfih Likewise either may glow m conjunction with lateral 
lobe enlargement, or in conjunction with each other As thc} h<i\e c''''Ciiti<il 
anatomical diffeiences in then attachmentb and enca])sulatioiis, the} jirc^ent 
a different gross pathological picture and difiermg ‘surgical problems for 
their appioach and foi their successful lemocal 

The posteiior commissuial tissue is thc anatomical middle lobe a definite 
mass of glandulai tissue maci oscopicalh Msible m norm.il adult dcwclopmcni 
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contiguous with the lateial lohe glandulai tissue, shaiing with them the true 
prostatic capsule and not showing any independent separating capsule or 
fibi es This glandular commissui al tissue is apparently almost always present, 
though there appear to be exceptions to the rule, and Lowsley reports such 
a case in his senes of microscopic studies, and Albarran reports four speci- 
mens where it was absent m his senes of one hundred and eleven specimens 
studied, and I feel it may he more frequently absent Possibly m some cases 
It may be destroyed by inflammation or in others pushed back and compressed, 
as Tandler would explain it by lateral lobe giowth 

On the other hand, when the posteiior commissui al glandular tissue does 
hypertiophy, it first causes a thickening and elevation of the posterior vesical 
hp, and at this stage I have been pi one to speak of such as glandular median 
bars Macroscopically, at this stage, there may he no evidence of lateral lobe 
hypertrophy On further hypertrophy, the commissui al tissue raises upward 
the apex of the trigone, the vesical lip and the first portion of the floor of 
the urethra The sphincter gradually drifts backward and behind the hyper- 
trophymg mass, and the hypertrophy is constantly confined by the prostatic 
capsule and always under the trigonal muscle It ultimately grows to form 
a thumb-hke projection into the bladder cavity, broad, flat sessile, with 
widely separated clefts in the jiosterior-lateral angles In long-standing cases, 
and those showing massive enlargement, some hypertrophy of the lateral 
lobes becomes evident, or in my most marked cases, it shares an equal part 
with lateral lobe growth It is a stoggy, dullard of a country bumpkin variety 
as compared to its companion growth, the dainty, artistic, symmetrical, poised 
and graceful subcervical gland hyjriertrophy of Albarran 

These latter (subcervical hypertrophies) start as a small rounded nodule 
just infra-sphmcteric and quickly become spheroidal in shape by the tune 
they are large enough to push up through the sphincter, pedunculation has 
started and from then on this characteristic is never lost and never absent 
Its only covering is the mucous membiane and its only attachment its own 
ducts forming a definite pedicle There need be no lateial lobe enlargement, 
and even if present, there being no common capsule, there is no tissue attach- 
ment to the same oi glandular continuity It stands alone as a spheroidal, 
pedunculated lobulai mass, and may grow to an equal size of any prostatic lobe 
The query may be put as to which of these do we mean when the term 
“middle lobe” is used 

The differentiation between these two entities, posterior commissural 
hypertrophy and subcervical hypertrophy, is not an academic question only, 
for it is an important matter when it comes to the proper and complete 
removal at operation and the lecognition of the type present pre-operatively 
should change the technic of enucleation which, if made to suit the case at 
hand, insures radical and clean removal, minimizes damage to contiguous 
structure, and lessens the danger of post-operative bleeding 

The differential diagnosis can be made by combined rectal and by cysto 
scopic study 
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The posterior commissural hypertrophy, on rectal examination piesen^ 
a flattening out of the mid-prostatic gioove \\ith a bioad flaring out of the 
upper lateral lobe limits, and a greater tissue mass in the inter-resiculai . suh- 
trigonal region Cystoscopically, one appreciates a generalized thickening oi 
the posterior vesical hp, a partial, or complete, obscuring of the tiigone and 
on retracting the instrument one seems to travel a long distance before ac(u- 
ally entering the posterior uiethra Clefting, if piesent, is found far out in 
the lateral sulci, and if one but follows it, it leads into the posterior uiethra 
without meeting the one fiom the opposite side, while uith an instrument in 
the urethra and a finger in the rectum, the thickened mass is leadily ajiprc- 
ciated as the mstiument easily stays in the midline and iides ovei the 
hypertrophic lobe 

Subceivical hypertiophy, on the othei hand, because of its one outspoken 
characteristic, that of pendunculation, presents easily rccogni/ed vaiiations 
from this pictiue It is an intravesical growth and cannot be felt b} rectum 
under any cii cumstances and when it alone is enlarged the lectal examin.ition 
may be most unsatisfactory and even misleading On jiassing the cystoscojic 
the instrument invariably enters to one side oi the othci of the lobe whith 
on observation may be mistaken foi the lotundity of a lateral lobe enlarge- 
ment, and sometimes not until one looks directI}" ujiuaid do }0u catch the 
change of contour which if followed leads you (and the e}Stosco]ic) into the 
opposite cleft with a complete reveisal of the picture In e\cn modenile si/ed 
hyperti opines of this variety it is almost impossible to keep the instiuinent 
on the summit of the lobe and follow it into the uietlna by drawing the c\‘^to- 
scope outward But if you follow' either lateial cleft into the uietlna it will 
be found to practically meet the one fiom the ojiposite side because of the 
narrow pedunculation Rectal examination, wdnle the instrument is in ])lnce 
gives no inci eased thickening, as the mstiument regulaily lies lateral to the 
lobe So one may say that the diagnosis of subceivical hypei ti ojilw is made 
by cystoscopic examination alone 

Prostatic surgeiy of today has leached the stage wheie instead of ana- 
lyzing the mortality W'e study the post-operatue moibidit} of mu ji.ilients 
An ideal piostatectomy, wdiethei done supiainibicalh or ])eiineall\ should 
lemove all hypei ti oiihic tissue lestoie noimal function and last peiinanenlh 
In 01 del that this may be tine, the actual enucleation should be ])ei formed In 
passing thiough the chaiactei istic line of cleaeage and nc\ei it po''>ible to 
remove a lobe except in toto and whcie hyjiertioph} in one lobe is continuous 
w'lth othei adenomatous pioliferation, the enucleation should eontinue until 
easy separation of the entne mass occuis 

The surgical deductions to be aimed at fiom the difli rentiation between 
posteiioi commissural hjpeitioiihy and subeenical In jiei tif)pln ue \ei\ 
valuable for the clean eas) and tiul} suigical icinen.d in each iiulnidnil ease 
and a pre-opeiative appieciation e)f the w'oik ahe.ul exjieelites the proeednie 
facilitates a clean enucleation minimi/cs heinonhage and insures ]Krimneiu\ 
of cuie 


115 



ALEXANDER RANDALL 


In postcnoi coiimussHial hypo fi ophy, when also associated with lateral 
lobe enlaigement, is appioached suprapubically, the enucleation, starting intra- 
urethrally, sweeps about one lateral lobe and should pass across the urethra 
and the apex of the trigone and the huger goes, without ditficulty of any 
degree, diiectly aiound the opposite Jateial lobe and the prosiatic mass is 
lemoved in one piece If the commissural hypertrophy is present without 
lateral lobe enlaigenient, the bieak thiough the mucous niembiane must be 
made in a cleft at eithei of the lowei lateral angles of the internal vesical 
oi i5ce and cbminissnral tissue alone enucleated 


If the approach be from the peiineal side, the gieatest care must be exer- 
cised that a lateral lobe be not remoi'ed from either capsule and the cominis- 
suial tissue (undoubtecU)'’ the most obstructive portion) missed entirely In 
such a case the Hinman modification of Young’s piostatic incision is ideal, 
and one should again endeavor to keep the adenoma intact and hugging the 
capsule obtain a single mass enucleation 

In suhcovical lobe hvpci ti ophv, on the other hand when approached 
suprapubically the characteristic pedunculation and the knowledge that its 
capsule consists only of mucous membiane, permits the surgeon to pinch it 
off the first thing you cannot, nor should not, save its mucous membrane, 
all of which IS redundant and I am in the habit of placing a clamp on the 
lobe and simply twisting its pedicle to the point of rupture Occasionally 
I have ligated the pedicle fiist but doubt the utility If siibcervical hyper- 
trophy IS accompanied by lateral lobe enlargement as well, the suprapubic 
enucleation entails fiist the lemoval of the siibceivical lobe, next the enuclea- 
tion of one lateral lobe, and thiidly the removal of the other lateial lobe 
that IS, one enucleates and removes three separate masses 

In peiineal pi ostatectomy a subceivical hyjiertrophy presents a peculiar 
complication all its orvn As it does not he within the piostatic capsule and 
as that structure is entered on its posterior surface, a complete lateial lobe 
and commissural growth may be removed and a subceivical lobe hypertrophy 


missed entirely Neither can such a lobe be made to present itself into a 
lateral lobe cavity unless the urethial lumen has been entered and then only 
the lobe may be dislocated so as to enter first the poster lor urethra, then a 
lateral lobe cavity, and from thence to the peiineal exposuie If clean enucle- 
ation has been performed on the lateral lobes, the preferable and only way 
to remove such a subcervical lobe in peiineal prostatectomy is to withdraw 
the prostatic tractor entirely and with a spoon retractor, or lobe forceps, 
entered through the urethrotomy incision, grasp the lobe and attempt to 
draw It down through the posterior urethra to a point where its attachment 


can be ruptured and the mass removed This complication is the most senoi 
objection to a peiineal pi ostatectomy ui such cases, for though its remoiai 
can be usually accomplished the possibility of complete oversight, the occa 
sional difficulty of removal, the uncertainty of enucleating such a lobe without 
leaving behind redundant tags of mucous membrane, and when unusua v 
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large, the complete inability to i educe such a lobe to the perineal field — it 
being an intravesical tumoi — all make me feel that such enlargements belong 
essentially to the suprapubic operation 

Such IS the gross pathology of so-called “middle lobes'’ and then surgical 
bearing Factors are present that I feel suie play important roles in piompt 
convalescence and complete cures The terminology has allowed of misun- 
derstandings both 111 the hteratuie, and in clinical teaching, and m societ} 
discussion, and I speak foi youi approval, that in the future, we eschew the 
use of the term “middle lobe” and purify our terminology on such occasions 
by speaking of them as a lobe from either commissural hypertroph}, oi from 
subcervical hypertrophy 
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CLOSURE OF THE PROSTATIC BED IN 
SUPRA-PUBIC PROSTATECTOMY^ 

By John B Deaver, M D 

OF PmLVDrLPiiiA, Pa 

In THE last several cases of one-stage supra-pubtc prostatectomy I have 
closed the prostatic bed with satisfactoiy results and shortened convalescence 
The advantage of closing the prostatic bed is that neither the prostatic bag 
nor gauze packing is required, and that not having to use either, the chance of 

bleeding, especially sec- 
ondary hemorrhage and 
infection of the bed is 
minimized In the badly 
infected bladder how- 
ever, where the smear 
shows the presence of 
the colon bacillus or other 
form of pus-bearing mi- 
croorganism, closing of 
the prostatic bed is not 
advisable Closure of the 
bed IS not so easily made 
111 the two-stage opera- 
tion, on account of the 
moie limited space and 
the lessened flexibility of 
the tissues following the 
primary operation I now rarely do a two-stage operation, and in the past I 
have done it only in what weie considered “bad risks ’ At the present time 
there are fewer bad risk cases than formerly because of our prolonged pre- 
operative treatment, directed to controlling conditions by catheter drainage and 
more especially careful consideration of the functional tests The first-stage 
operation is now avoided by the use of an inlying catheter which as a rule is 
practically haimless In passing I can cite the instance of one patient wJio 
wore an inlying catheter foi fourteen years during which time not a drop 
of urine could be voided naturally In this patient lemoval of the prostate, 
on account of other conditions, was out of the question 

Closure of the prostatic bed while not an impossible procedure is not 

* Read before a joint meeting of the New York Academy of Surgerv and Pbda 
delphia Academy of Surgery, Philadelphia, February 8, 1928 
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always an easy one By the following technic it can he satisfactorily done 
With the patient under either nitrous oxide and oxjgen or prefeiably spinal 
anaesthesia, and in the Trendelenburg position, the incision is made and the 
bladder wound retracted laterally, and fore and aft, using the proper si/c 
Deaver retractors, after introducing a small, moist gaii/e pad into the fun- 
dus of the bladder over which the upper retractor is placed so that vhen 
traction is made, the floor 

of the bladder will be 
level, giving a good view 
of the wall of the bladder, 
the prostate, the orifices 
of the ureters, and after 
the prostate is removed, 
of the prostatic bed ITie 
margins of the opening of 
the bed are grasped and 
retracted by Allis forceps 
The finger of an assistant 
in the rectum carries the 
floor of the prostatic bed 
upward into the opening 
of the bed wheie with the 
aid of a Cameron light 
bleeding points are seen 
and ligated and with a 
curved needle of proper 
size and shape the walls 
of the bed are approxi- 
mated laterally up to the 
torn end of the urethra 
A soft rubbei catheter is 
then carried into the bladder through the urethia and left m a large rubber 
tube IS placed in the bladder and the bladder wound closed up to this tube I 
always place a small piece of rubber dam in the pi evcsical space and remove 
It on the second day The supra-pubic tube is taken out as s(3on as the urine 
IS clear, and the cathetei is left m the bladder until the supia-piibie wound has 
closed, an aveiage period of ten to fifteen days J'hc coinalescence undei thi'- 
method is more comfortable and shorter than by our tormer methods Tlu 
ingenious appliances for cair 3 ung out supra-pubic diamagc to a\oid '-oiling oi 
the patient’s linen are not used m our clinic, m fact 1 ha\c ne\ei iwed them 
having been satisfied wuth drainage through a long lubber tube attachcfl to the 
supra-pubic tube and carried beneath the bed clothes to the side ot the bed and 
into a urinal tied to the fiamc of the bed all of which is conccalefl In the 
depending bed coverings 

The laige prostatic bed with little or no attempt to contract that oo/cs 
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freely and does not respond to irngation with hot water, I have been able 
to close satisfactorily In the prostatic bed that contracts promptly and 
oozes little, there is no particular advantage in suturing except possibly to 
shorten convalescence 

This IS not a new procedure as it has been satisfactorily done by W E 
Lower by whom, I believe, it was first carried out The technic I have 
described however differs from Lower’s in that as I believe, I make a better 

exposure I may be wrong 
m this, as I have not seen 
Lower make the closure 
My manner of closing the 
bed also differs from his 
in that I do not close it 
around a catheter In my 
earlier expeiience in clos- 
ing the prostatic bed I 
did not pass a catheter 
until the supra-pubic tube 
was removed One of the 
last patients m whom I 
closed the prostatic bed 
was eighty-six years old 
and left the Clinic fifteen 
days after the operation 
voiding spontaneously, 
and m fine condition 
The sutures of chro- 
mic catgut number i are 
introduced under the eye 
and readily so with the floor of the bed and the anterior wall of the rectum 
carried upward by the finger of the assistant in the rectum I have bad no 
trouble in avoiding injuring the wall of the rectum, the assistant’s finger being 
a guide, and the fascial and muscular covering of the bowel being enough in 
evidence to avoid accidents if gentle manipulation of the needle is observed 
While it IS too early to speak of subsequent contraction and stricture, 

I think this is less likely to occur than after the introduction of a bag or 
gauze I have seen stricture following supra-pubic removal of the prostate, 
one of the causes of a supra-pubic sinus, and necessitating the passage of 
sounds In the procedure I have described the catheter is in contact with 
mucous membrane only, therefore there is less likelihood of subsequent 
stricture Up to the present, I have not closed the bladder wound entirely 
Please don’t go away with the idea that I never make a two-stage operation, 
for occasionally I do For example I make use of the two-stage operation 
where an inlying catheter is not well tolerated, where there is an aggravate 
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Fig 7 — Step VI A Closure of prostatic bed bj three inter 
ruptecl sutures B Btcl closed, showing urethral orifice C Cathc 
tei in urethral orifice 
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cystitis, and where upon opening the bladder the mucous memlmane is choco- 
late-colored, and bleeds to the slightest touch — in other words toxic — and 
where there is a large diverticulum with pus retention An} or all of thc'^e 
conditions can only be properly handled by prolonged supia-jiubic drainage 

The presence of stone, papilloma, or diverticulum calls for remo\al and 
prolonged drainage following the first-stage operation I hope I ha\e made 
myself clear The removal of a large diverticulum containing a considerable 
amount of pus usually can be done at the time of the first-stage operation 
yet this IS a question for judgment 

The one-stage operation is an operation in the open throughout, and 
thus far has given me satisfactory results to say the least, and like other 
operative procedures the more you do of them, the better and the easier 
they are A perfect mtra-spinal anaesthesia makes the supia-pubic rcmo\al 
of the prostate a joy shared by both patient and surgeon 



XANTHOMA OF THE NECK 
By Charles E Humiston, MD 

AND 

Eugene C Piette, MD 
OF Oak Pakk, III 

PROM TIIL A\EST SUnOBRAN HOSPITAL 

“Xanthoma” means a yellow tumor The golden yellow color of the 
tumor tissue, resembling that of the corpus luteum or of the cortex of the 
adrenal gland, is due to intracellular accumulation of certain peculiar fatty 
substances such as double refractile cholesterol ester, protagon, and neutral 

fats After dissolving this 
ester in the process of 
preparation of ordinary 
microscopic sections, the 
tumor cells assume charac- 
teristic “foam” appearance, 
typical of xanthoma 

There is hardly another 
problem in oncology, the 
study of tumors, with so 
much confusion of ideas, 
terms and interpretations 
In fact, the name “xan- 
thoma” IS omitted in some 
of the modern textbooks 
because of this confusion 
Yet the recent investiga- 
tions have cleared up many 
questions concerning the 

1 10 I — CEdemitous portion of the tumor showing numerous nnfnrp nf fhpse rare tUmOr 
snnll — \acuoUted ‘xanthomT cells in the meshes of sjncytium — , 

forming elongated spindle shaped cells A little off and below the formations, cliniCal StUOlCS 
cen re a plasma cell is seen, marked by an asterisk , , , , i 

have shown their benign 
character, and experimental work has cleared up problems of pathogenesis 
Therefore xanthoma ought to be a well known nosological unity to every 
modern physician 

As we have pointed out in cholesteatomas,^ it is necessary to differentiate 
m xanthomas between inflammatory and neoplastic growths Inflammatory 
tissue formations, containing foam cells, aie well known as xanthelasma on 
the eyelids of persons of advanced age or as subcutaneous lumps in diabetic 
patients Lesions of this kind were repeatedly produced experimentally, 
particularly by Anichkov,” from Petrogiad, and his school (see Kusnet 
zowsky After inducing hypercholesterolemia in rabbits any chronic irri 
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tatioii will lead to the formation of tissue nodules, which are yellow on the 
cut surface and contain numerous foam cells loaded \\ith “liquid cr}stals” 
of cholesteiol esters 

Subcutaneous and mtracutaneous nodules, having gross and microscopical 
appearance of xanthoma are well known to dermatologists These tumor- 
hke formations are mostly small, even if they produce some eleAation of the 
skin — xanthoma planum or tuberosum The true neoplasmas, “xanthome en 
tumeurs” of the French writers, are not of common occurrence and are 
mostly associated with tendon sheaths or joints Thus Touineau ' collected 
m 1913, 54 cases, Reid ^ m 1914 described 4 cases, Stewait and Flint added 
m 1915, 17 cases, Broders ~ added the same number of cases, etc ® 

Xanthomata not associated with tendons or joints aie veiy rare In recent 
literature we were able to find only three cases of Smith,'’ one small tumoi 
being located on the tongue, (apparently ihabdomyoma), one on the labia 
minora and one m the paiotid gland, wheieas Lutz^^ described a similar 
tumor 111 the mesentery, and Beitzke’’^ 111 the meninges Therefore the publi- 
cation of an additional case seems to be quite appropiiate 

Mrs Anna G , aged fifty-two, born in Germany, was admitted to tlie \\ est Suburban 
Hospital, in July, 1925, with the following historj 1 here had been a swelling in the 
left side of the neck for several years Tw'o years before admission the "lump” had 
been incised and a dram inserted, but no pus evacuated Recently the “lump’ showed 
increase m size Movement of the head w'as being interfered with and there was a 
change m the voice — a "hoarseness ” At no time had the grow'th been painful — the onl\ 
discomfort being mechanical interference w'lth the movements of the head The patient 
thought she looked like a “one-sided case of the mumps ” 

Examination shows a tumor occupying the left upper side of the neck It is deeph 
situated and displaces the parotid outw'ard There is marked but not expansile pulsation 
The tumor is beneath the parotid but evidently not connected with it The tumor is 
very conspicuous even at a considerable distance, and suggests a parotid tumor The 
lower limit is rather below the usual site of the bilurcation of the common carotid 

Operation w^as done July 7, 1025, at the West Suburban Hospital, Oak Park, III 
A curvilinear incision w^as made from above dowinvard o\cr the greatest coincxit\ of 
the tumor The sterno-mastoid was found to be \er} w'lde and greath thinned Incision 
through It permitted most of its muscular mass to be displaced backward The tumor 
was found to hug the cervical vertebrai and to have crowded the carotid \csscls forward 
(mediad) The internal jugular was displaced from its usual association with the internal 
and common carotids to the extent of more than 2 centimetres During the dissection 
the internal jugular vein w'as torn and had to be resected The tumor was distinctK 
encapsuled and not greatlj’ adherent to surrounding structures, abo\c it was in contact 
wnth the base of the skull Its removal was difficult mosth on account of its size No 
large vessels entered the substance of the tumor On account of the intimate association 
of the tumor w'lth the carotid acsscls a ligature was placed about the common carotid, 
but it did not become necessarj to tic this ligature The \agus remained m close ana- 
tomical relationship with the carotid and appeared to escape mjur\ The gross specimen 
on remo\al measured 9x5x5 centimetres The cluneal diagnosis at operation was 
carotid tumor, because of its intimate anatomical associations 

The coin alescence was without complieation The scar is now inconspicuous The 
voice at this writing, January, 1928, is unimpaired There is no sign ol recurrence 

Blood cholesterol at the time of operation was 310 mgm Two \ears later 5-2-27, 
it W'as still high — 245 mgm (normal ^alucs being 150-170 mgm jier 100 cc ol blood) 
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The tumor removed is ovoid m shape and has the size of a goose egg, measuring 
8x4x4, 5 cm , possesses only a thin capsule, i\ Inch is rather firmly attached to the 
surrounding connective tissue structures It is yellowish on the outside Its consistency 
is soft, fluctuating Upon cutting into the tumor tissue an irregular cystic cavity is 
found, filled up with bloody serous fluid The cavity is rather large, the shell being 
from 0 5 up to 2 cm m thickness The inner surface of the cyst is bright yellow, rough, 
and irregular, with man> crvpts and excavations, showing all the typical earmarks of the 
cystic degeneration of a primary solid tumor The tumor tissue of the shell is somewhat 
lamellated grossly, its cut surface showing white streaks and large, bright, orange yellow 
spots A few areas of hemorrhage are present, particularly near the cavity The pre- 
dominating vellow shade of the tumor its soft consistency and cystic degeneration of the 
central portions lead to the diagnosis of xanthoma on gross examination 

Upon examination of the unstained frozen sections numerous intracellular droplets 
and needles of highly refractile material are found which dissolve after the addition of 
absolute alcohol, ether or chloroform The examination of the unstained frozen sections 
with polarisation microscope, done bv Dr R Jaffe, reveals double refractile properties 
of these inclusions, as manifested by the appearance of crossed diameters m each individual 
droplet They react positively to the Sudan III stain 

Examination of paraffin sections (fixation m Bourn's fluid) stained with hema- 
toxylm-eosin, Van Giesou and Alzheimer neuroglia methods (the latter done obligingly 
by Dr G B Hassm), reveals the following picture The tumor tis‘'ue is rather cellular, 
many nuclei being present The tumor is built up chiefly of a sjneytium of large spindle 
cells, which are not separated from each other, but form a continuous single mass of 
cytoplasm, infiltrated with many vacuoles and containing numerous spindle-shaped 
vesicular nuclei with fine and uniformly distributed chromatin granules The spindle- 
shaped nuclei decidedly predominate in the majority of fields , m some places the cyto- 
plasm IS more abundant, in others reduced In addition to these spindle-shaped nuclei 
numerous round nuclei with the same distribution of chromatin are present, their cyto- 
plasm being more isolated from the svnevtial mass The round cells are 15-25 microns in 
size, whereas the spindle cells have the size of a fibroblast In a few rather isolated 
spots the round cells assume the typical appearance of foam cells, because of accumulation 
of fatty products m their cytoplasm but the general character of the nuclei still remains 
the same 

There are a few peculiar large cells in the tumor, apparently derived from spindle 
cells by increase in size They are from five to ten times larger than the spindle cell of 
the tumor Thev possess large vesicular nuclei with a few small clumps of chromatin 
and 1-2-3 large acidophilic nucleoli They resemble somewhat ganglionar nervous cells, 
however, no Nissle tigroid substance is found m their cytoplasm 

In the regions of cystic degeneration some of the round cells undergo peculiar 
changes They increase in size, separate themselves from the underlying structure, 
assume epithelial-hke appearance, form some sort of inner lining of the cy'st cavities and 
not infrequently transform into multinuclear giant cells 

The essential cellular constituents of the tumor are therefore (i) syncytium — forming 
relatively large spindle cells, some of which apparentlv give rise to the formation of large 
“ganglion-hke” cells with eosinophilic nucleoli, and (2) round cells, transformed m some 
places into “foam” cells, or rarelyq into epithelial-like or multinuclear giant cells, the 
latter processes being confined to the area of cystic degeneration 

The interstitial connective tissue, stroma of the tumor, is by no means an abundant 
one Only here and there an individual collagen fibre is found A few layers of collagen 
fibres form a thin capsule on the periphery^ of the tumor The blood-vessels are not 
numerous and show marked hvalin changes, the wall being thick and structureless, the 
endothelium rather swollen The retrogressive and even inflammatory changes therefore 
are quite prominent , also foci of plasmocellular and ly'mphocytic infiltration, foci of intra 
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cellular hemosiderin deposits are found A quite striking feature is rather diffuse distri- 
bution of isolated plasma cells, which may have even some diagnostic significance The 
numerous small cyst cavities, due to colliquation necrosis, are filled up with coagulated 
granular or amorphous material and usuallj show also some sort of epithehal-hke lining, 
the origin of which was already discussed The lymph vessels or spaces are not numerous 
and apparently do not play such an important role, m our case, as is usuallj assigned to 
them m cystic degeneration of other solid tumors, as for instance, in leiomj'oma 

On the sections stained with picrofucsin the cytoplasm of the syncytium stains defi- 
nitely yellow, contrasting with the pink collagen fibres of the stroma On sections stained 
by the Alzheimer method the syncytium does not give typical glial reaction, remaining 
light blue, but the contrast with the deep blue collagen fibres remains well pronounced 

The association of xanthomatous growths with hypercholesterolemia in 
experimental conditions, as well as in many cases of clinically observed 
patients — found also m our case — is of the utmost importance One is justi- 
fied 111 assuming that the high concentration of fatty substances in the blood 
may even play the role of causative factor, just like formation of “tophi” in 
gout In other words, if in cases of gout the excessive amount of uric acid 
IS deposited in certain tissues, in “xanthomatous diathesis” the excessive 
amount of fatty substances may be deposited in loose connective tissue, which 
normally stores the excess of fat Therefore it is advisable to tiy to reduce 
hypercholesterolemia by some dietetic measures before using more radical 
methods of treatment Fat-fiee diet is indicated, brain and eggs are particu- 
larly undesirable 

Xanthomata are essenially benign (Bloodgood ) Resembling granu- 
lation tissue, even when they form tumor masses, they are not definitely 
isolated from the surrounding structures, possess no firm capsule and simu- 
late therefore a so-called infiltrative type of giowth, a picture of “histological 
malignancy ” That is the reason why they are usually called even now 
“xanthosarcoma ” The analysis of the cases described fails how^ever, as a 
lule, to reveal any definite and unquestionable signs of clinical malignancy 
The addition of the wmrd “sarcoma” is therefore not justified from the clinical 
standpoint, nor from the standpoint of the patient, which ought not to be 
neglected Only in veiy few”^ instances, as for instance in the case of 
Dietrich,^** the malignant tendency of xanthomatous growUh seems to be 
more evident The only way to get rid of the term “histological malignancy” 
IS by the painstaking accumulation of data in the subsequent clinical course 
such as is now^ being clone by the leading clinics of this countiy 

But not all yellow^ tumors are benign Many hypernephromata are malig- 
nant enough in spite of the presence of yellow' areas on the cut surface On 
the othei hand high grade lipemia mac jiiobably be responsible for the jellow 
discoloration of many different tumors, thiough inti acellular deposits of the 
above mentioned hpoid substances In recent literature Gauhl mentions 
several cases of “carcinoma xanthomatodes ’ (Dubs in the fundus of the 
uteius, Kinoshita in the prostate. Petri in the stomach J, also a case of 
“thymoma xanthomatodes” b) Knennger and Preisel Main other cases of 
diffeient tumors, containing abundant intracellulai deposits of doiilile refrac- 
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tile cholesterol needles and droplets have been described Not uncommonly 
foam cells are found m benign tumors such as giant cell tumors, epulis, 
mammary fibroadenomata, etc , and even m inflammatory conditions, particu- 
larly in different forms of mastitis (Kadji, see^^) Histological examination 
determines the nature of the process 

SUMMARY 

1 The chnico-pathological entity of xanthoma is important 

2 Xanthoma is essentially a benign tumor, in spite of its “histologically 
malignant” structure 

3 The cases of xanthomatous formations (skin, tendon sheaths) asso- 
ciated with hypercholesterolemia ought to be given trial with suitable diet 
before undertaking more radical methods 

4 True tumor formations of xanthoma type not associated with tendon 
sheaths of joints are extremely rare A case of xanthoma of the neck is 
reported 

5 From microscopic standpoint, the most essential cellular elements of 
xanthoma are (a) spindle cells, (b) round cells, (c) foam cells (xanthoma 
cells), (d) giant cells, (e) isolated and diffusely distributed plasma cells 
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TRANSACTIONS OF THE PHILADELPHIA ACADEMY OF 
SURGERY AND THE NEW YORK SURGICAL SOCIETY 

Conjoint Meeting Held February 8, 1928 

Dr Astley P C Ashhurst, m the Chair 
Dr Calvin M Smyth, Recorder 

POST TRAUMATIC ANKYLOSIS OF SCAPULA TO RIBS 

Dr J Torrance Rugh presented a man aged forty-two years, who was 
first seen April 6, 1925, because of limited movement m the right shoulder and 
some pain on attempted work February 10, 1925, while working, he fell, 
striking heavily on his right shoulder and hack The arm was said to have 
been dislocated and promptly reduced by a physician and the arm bandaged 
for a while An X-ray was taken which showed fracturg of the sixth and 
seventh ribs under the lower portion of the scapula but under adhesive strap- 
ping these promptly healed When the bandages were removed and mobiliza- 
tion of the arm and shoulder was begun, the scapula was found to be fixed 
though scapulo-humeral movement was fairly free When the reporter first 
saw him, an X-ray made nearly six weeks after the accident, showed a dense 
area of bone deposit under the scapula and over the site of the rib fractures 
This area measured about 4 cm vertically and horizontally and was of equal 
density throughout He also presented several deep scars in the skin on the 
right side of his spine between the scapula and the vertebral spines which 
the patient said came from abscesses m that part following typhoid fever at the 
age of nineteen years Careful inquiry revealed that there had been no limi- 
tation of shoulder and scapular motions and that he had played ball for years, 
pitching part of this time One would naturally be suspicious that the 
abscesses rather than the injury might have caused the fusion but the very 
clear and positive history of free use for the intervening years seems conclu- 
sive Attempts at mobilization of the scapula were made by masseurs but 
failed May 15, 1925, a curved incision with the base external was made 
about the scapula, the skin reflected back about two inches and a flap of fat 
then lifted with the base toward the spine and ventral to the posterior scapular 
bordei The fascia and the rhomboid and latissimus muscles were then loosed 
from the scapula, and directly beneath the scapula was found a plate of bone 
holding it to the ribs With a broad osteotome, the scapula was first loosed 
fiom the bony mass and lifted upward and then the plate of bone was cut 
loose from tbe iibs It was about four cm in both directions and one cm in 
thickness After smoothing both denuded areas, a flap of fat was slipped 
beneath the scapula and held in place by several sutures The latissimus and 
part of the rhomboid weie then sutured in place and the skin closed Recov- 
ery was uneventful and in two weeks mobilization and massage were begun 
Improvement has been gradual and steady until now the arm has even more 
free action than the left one 

The interposition of the subscapularis, the serratus magnus and coarse 
aieolar tissue furnishes most effective protection against fusion between the 
scapula and the ribs, but the only explanation in this case is that the rib frac- 
tures must have penetrated the muscle structures and injured the under 
surface of the scapula as well 
9 
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Dr Frederick Bancroet, of New York, said that the formation of bone 
may be divided into lepaii of hone following injury and infection, experi- 
mental exti a-skeletal bone, and pathological bone Experimentally bone has 
been produced in animals by ligating the renal vessels and placing omentum 
over the kidney In one oi two months sections of the kidney show areas of 
true bone formation and areas of calcification occurring in the kidney paren- 
chyma This bone is tiue lamellar structure with bone cells and Haversian 
canals In rabbits it may be produced by sci aping the adventitia of the aorta 
and painting it with either silver mtiate or copper sulphate Doctor Neiihof. 
woiking m the suigical research laboi atones of the College of Physicians and 
Surgeons of Columbia University, has shown that in placing fascia lata trans- 
plants to cover defects in the bladdei, bone is almost universally formed m 
these transplants This tissue, both micioscopically and chemically, resembles 
skeletal bone 

Bone IS born pathologically m almost every region m the body It occurs 
111 the ovaries, m the lymph-nodes, m the adventitia of arteiies, and in thyroid 
tumors It fiequently occurs in old hiematomata If then we are to produce 
any theory for bone formation, it must be broad enough to cover repair of 
bone following injury and infection, experimental and pathological extra- 
skeletal bone There aie three mam theories for bone repair i Perios- 
teal and endosteal formation of bone 2 Osteoblastic formation of bone 
3 Deposition calcium salts on the connective tissue stroma The periosteal 
theory cannot account for the extra-skeletal bone foimation It is true that 
periosteum is an ideal site for hone formation It has an outer fibrous layer 
and an inner layer of areolai tissue with finely divided blood-vessels In the 
speaker’s study of microscopic sections of bone lepaii he found that bone 
is laid down m areolar tissue in the extravasculai areas One will see a small 
blood-vessel surrounding which is an area of aieolar tissue, and at the peri- 
vascular area is new hone The osteolilastic theoiy assumes that osteoblasts 
are set free from the bone lacunse, that they multiply and secrete new bone 
It is difficult to account tor the localization of these osteoblasts in fascia lata 
transplants of the bladder, such as seen m Neuhof’s work If fibi oblasts 
may turn into osteoblasts by a process of metaplasia, all types of bone forma- 
tion may be accounted for The thud theory assumes that thiough the change 
of the hydrogen-ion concentration calcium salts are dejiosited on the stroma 
or connective tissue, but the cell, the fibroblast, is only a passive agent in the 
production of new bone The fibroblast then becomes a bone cell through 
functional adaptation This theory. Doctor Bancroft believes, is the most 
convincing — and the simplest It means that if the proper enviionnient is 
created, bone formation will inevitably follow 

In Doctor Rugh’s case, the etiological factois were trauma— lesultmg in 
the fracture of ribs — and extensive hemoiihage in the surioundmg muscles, 
diminished blood supply due to the Velpeau bandage, which pi oduced dimin- 
ished expansibility of these tissues, as on one side there woe ribs and on 
the other side the scapula These factors are ideal for the formation of bone 
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The advance in our knowledge of bone formation is going to come through 
iDio-chemical studies lather than through the microscope In the microscopic 
study of hone lepair there is no clear differentiation of the cellular elements 
One sees definitely connective tissue and cartilage cells, bone cells and con- 
nective tissue cells, but in the intermediary areas it is difficult to tell whether 
a cell IS a connective tissue cell or a bone cell, a connective tissue cell or a 
cartilage cell, and a caitilage cell or a bone cell It is for this reason that it 
IS haid to assume that there is any specific cell in bone production 

UNDESCENDED TESTICLE— OMBREDANNE’S OPERATION 

Dr Astley P C Ash hurst presented two lads on whom he bad 
opeiated, by Ombredanne’s method, for undescended testicle 

Case I — Was fifteen years of age His right testicle lay m the inguinal 
canal visible as a small swelling Opeiation June 29, 1927, at the Episcopal 
Hospital Aftei making the usual incision for inguinal hernia, and dissecting 
the testicle and cord free from the internal ring and inguinal canal, a second 
incision was made tiansversely into the left half of the scrotum, and the 
sciotal septum incised just enough to permit pulling the light testicle through 
into the left scrotum The opening m the septum was closed snugly around 
the cord just above the testicle, and the sciotal incision closed, the inguinal 
canal was closed ivithout tiansplanting the cord after excising the sac of the 
mdiiect inguinal hernia 

The patient now piesents a well formed scrotum, both testicles lying 
loosely 111 its left half The boy is unable to tell on palpation which of the 
two testicles is the light The testicles he more or less one above the other, 
and as the upper testicle is smallei, it is probable that this is the right testicle 

Case II — The second jiatient, aged seven years, had both testicles unde- 
scended the right could be felt in the inguinal canal, but the left was not 
palpable, the sciotum was undeveloped Opeiation Octobei 12, 1927, at the 
Episcopal Plospital Both inguinal canals were opened on the light the 
epididymis was found at the external ring, with the testicle in the inguinal 
canal, on the left the testicle (smaller than normal) vas adheient at the 
intei nal 1 mg Thei e was a well formed hernial sac on the right but none on 
the left side Aftei dissecting both testicles and speimatic coids fiee from the 
inguinal canals and internal imgs, a transveise incision was made across 
the fiont of the small scrotal pouch, exposing both sides of the septum sepa- 
lating the left fiom the light sides of the scrotum This septum vas then 
jieifoiated, and the left testicle pulled through the pei foration into the right 
side of the sciotum and the light testicle through the same perforation into 
the left side of the sciotum The opening in the septum c\as then closed 
snugly, aioiind the ciossed speimatic coids, the incision in the scrotum was 
closed , and both inguinal canals repaired as m the first case, after excising 
the hernial sac on the light and rejicining the parietal peritoneum on the left 
w^heie it had been opened to peimit bunging the testicle down toward 
the sciotum 

The boy, wdio is otheiwise well cleA eloped for his age now presents both 
testicles noimally mobile in a well developed sciotum The left testicle 
(lying in the light sciotum) is still somewdiat smaller to palpation than is 
the light 

Doctor Ashhurst added that this method of operation for undesccndcd 
testicles was desciibed b} Ombiedanne 111 1911 but it seemed to ha\e attracted 
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little attention in this country He was impelled to put these cases on record 
because of the report by Dr K P A Taylor at the December, 1927, meeting 
of the Academy of an operation done 111 two stages the testicle first is 
sutured to the patient's thigh, to keep it from retracting into the inguinal 
canal , and is cut loose from the thigh only after some months Doctor Ash- 
hurst had found it difficult to keep the testicles well down in the scrotum after 
operations on cryptorchids, until he had adopted Ombredanne’s method, which 
has the advantage over that just mentioned (known by the name of Torek) 
of being completed in one stage, besides being just as efficient 

Dr Dewitt Stetten, of New York, said that personally, he had had no 
experience with Ombredanne’s operation foi undescended tecticle because 
he has always been quite well satisfied with the method described by Davison 
in Swgciy, Gynecology and Obstctucs, in March, 1911 This consists in 
complete division of the posterior wall of the inguinal canal, including ligation 
and division of the deep epigastric vessels, thorough isolation and mobilization 
of the spermatic vessels and the vas, and a lowering of the entire cord by 
a reduction of the looping of the vessels and vas to their straightest and most 
direct course possible, a Ferguson hernioplasty, and then subsequent gentle 
elastic traction on tbe testicle in the scrotum by a rubber band At the Lenox 
Hill Hospital a number of the surgeons, notably Doctois Torek, Eggers and 
H W Meyer, have been using the Torek two-stage operation, or as it is 
sometimes called, the Keetley-Torek ojieration, with exceptionally good results, 
as Doctor Meyer has reported in Swgciy, Gynecology and Ohsfciucs in 
January, 1927 They had not been very enthusiastic over the Bevan oper- 
ation, particularly since Moschcowitz showed experimentally that the vitality 
of the testicle was jeopardized by ligation of the spermatic vessels, and that, 
practically, atrophy of the testicle was not an infrequent sequel Further, 
they had had at least one case at the Lenox Hill Hospital several years ago, 
in which there was a complete sloughing of the testicle following this oper- 
ation Two theoretical objections might be offered against the Ombredanne 
method of transscrotal transplantation of the testicle through the septum 
to the opposite side of the scrotum, are i In unilateral cases it tends to 
displace the normally situated testicle somewhat higher than it should be, and, 
2 In bilateral cases it requires an operation on both testicles at the same tune 
This latter feature the speaker considers jiarticularly objectionable as he 
believes that one testicle should be operated on at a time to see what the end 
result will be, particularly as regards the vitality of the gland, before the 
operation on the other side is attempted If necrosis of the testicle occurred 
after the first operation, which is by no means impossible, then it would be 
inadvisable to risk operating on the other side — for, although it is generally 
conceded that the possibility of eventual spermatogenesis in even a reduced 
ectopic testicle is doubtful, it is also more or less agreed that such a testicle is 
not without value in influencing the sexual development of the individual 
through its internal secretion If there is a lack of development of the scro 
turn, the Ombredanne method is definitely contraindicated This app les 
particularly to the bilateral cases This lack of development of the scrotum 
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IS especially well taken care of by the Torek operation A serious practical 
objection that has been advanced against Omhredanne’s technic and that has 
led a number of surgeons to abandon it, has been that in cases in vhich the 
transscrotally transplanted testicle becomes necrotic, an infection may de\elop 
which may involve and threaten the normal testicle 

Dr Franz Torek, of New York, said that these two cases show that the 
testicle which was brought out of its former place has remained m the scro- 
tum , hut the result m these two cases is not ideal In the case of the larger 
hoy, the transplanted testicle is at a position about muhvay between the posi- 
tion of the normal testicle and the puhis, too high up for an ideal position 
In the case of the smaller hoy, both testicles are very high up, close to the 
puhis and especially the right one wdiich can scarcely be felt It is prohahl} a 
case of atrophy which no surgeon can control by any operation The ideal 
result of operation is one which brings the testicle dowm into the bottom of a 
well-shaped scrotum The speaker never practices the Omhredanne oj^eration 
Looking at it from a clinical standpoint, as Doctor Stetten has pointed out, 
it has occurred that the transplanted testicle occasionally becomes gangrenous , 
that ought not to happen, hut neveitheless it has occurred a number of tunes 
If a testicle is transplanted, that wull become gangrenous, into the ojiposite 
side — where there is a normal testicle — the risk is taken of also destroying 
the other testicle by infection, and this may he a theoretical objection to the 
operation In the case of both testicles being undescended, as in the smaller 
boy, there is practically no scrotum, or very little, and the testicle cannot he 
expected to he w^ell down m the scrotum, if there is no such receptacle to 
hold it There is no hettei way of making a scrotum than by attaching the 
scrotum to the thigh, as in the Torek operation The fact that the testicles 
aie crossed can not form a better scrotum The cases operated ujion h} the 
speaker’s own method have been perfect operative successes One cannot 
make a sterile peison function again — although in one case the operation was 
done on a mariied man wdio eight years afterw^ard became the father of a 
child, so that theie is a possibility that the nutrition given h} the attachment 
to the thigh may he of some value 

Dr Frank S IMatiiiwvs, New' York, said that it would he to the advan- 
tage of any surgeon interested in the general subject of testicular descent and 
the function of the sciotum to consult an article h} Carl Moore in the first 
number of the Quaitoly Revuxv of Bwloqy, called “Biology of the M.im- 
malian Testis and Sciotum ’’ The question of the migration of the testis 
into the sciotum in some animals and its retention in others h.i^ a!w.i\s 
seemed difficult to explain Comjiaratne an.itoiin does nothing to tlcai up 
the subject Mooie’s jiaper. co^erlng previous work and his own contributions 
to the subject, make interesting reading It seems demonstrated th.U the 
scrotum is a heat-regulating mechanism, the absence of fat. ihundaiuc oi 
sw'eat glands and the cremasteric reflex facilitating its funclioning DilTci- 
ences of tempeiature in the scrotum and alKloinen ha\e been ictordcd irrnn 
one to fice degiees centigrade \ thick cocering ha-^ licdi aujihcu to iw 
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scrotum in ammals and, on killing them a short time afterward, all the cells 
(except the Sertoli cells) lining the tubules are found disintegrated Testes 
of adult animals transplanted under the skin of the abdomen always show 
disappearance of spermatic cells If the transplantation has not too long 
continued, replacement in the scrotum will end m regeneration Wagenstein 
in the March, 1927, Archives of Sin get y has added something to the subject 
He has shown that there is comparatively little growth m the testis from 
birth up to ten yeais After this, when maturation has taken place, if the 
testis is either i eplaced in the abdomen or even under the skin of the abdom- 
inal wall, the degeneration which lesults cannot be recovered from by return- 
ing the testis to a normal scrotum A Japanese transplanted both testes under 
the skin of the abdomen and constructed a cooling apparatus which he applied 
to one of the testes with the result that degeneration m the tubules was pre- 
vented on the side to which the cooling apparatus was applied It would 
seem as though in tiansplanting the human testis into the thigh of the child 
by the Torek method, no great haim to the organ would be done but that if 
the same operation is pei formed aftei jxibeity, that spermatogenic function 
would be destroyed 

BURN SCARS OF CHIN AND NECK TUBE-PEDICLE FLAP 

Dr Robert H Ivy presented a man, aged thirty, referred by Dr Calvin 
M Smyth, Jr , September 8, 1927, with marked scarring and contractions of 
chin, lower lip and neck, resulting from burns when he fell into an open fire- 
place eight years before He had already had about twenty-five operations 
The chin was still bound to the chest by dense scars, obliterating the piofile of 
the neck entirely, and causing some prolapse of the lower hp He has been 
operated upon in several stages as follows 

September 16, 1927 Preparation of tubed pedicle on left side of back 
along inner border of scapula 

September 30, 1927 Flap raised on back at lower end of tubed pedicle 
and sutured in original bed for delayed transfer 

October 14, 1927 Excision of scar tissue beneath cbm and flap from 
back swung by tubed pedicle over left shoulder and sutured into raw surface 
on fiont of neck 

November 4, 1927 Pioxunal end of tubed pedicle severed and swung 
around into chin and lower lip above flap on neck 

November 18, 1927 Loop between two ends of transferred tissue divided 
and sutured smoothly m place By this means the contracture of the neck 
was abolished, the profile of chin restored and the lower lip brought up into 
place The flap from the back has proved very satisfactory m this and another 
case in furnishing the desired amount of tissue from a concealed part of the 
body It was unnecessary to fix the head and chest by a plaster case during 
the transfer, but in a child on whom a similar operation was successfullj 
performed plaster-of-Paris fixation had to be used 

BONE GRAFT OF LOWER JAW AFTER RESECTION FOR TUMOR 

Dr Robert H Ivy presented a man, aged twenty-eight, ivho gives ^ 
tory of having a large portion of the left side of the mandible resected y 
Dr John B Deaver at the age of eight for a tumor When first seen le 
presented a healed defect of the left side of the lower jaw three mcnes 1 
length There remained on the left side a small portion of the ascending lamn 
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The light side of the jaw and chin had been drawn over toward the left side 
with marked asymmetiy of the face, and the remaining lower teeth \vere 
diawn inw^aid and backwaid It was possible by traction to pull the mam 
segment of the mandible fonvard and to the right into fairly good relationship 
and fix it in position by means of metal splints fastening the upper and low er 
teeth together These splints were made by Dr E F Axt, of the University 
of Pennsylvania School of Dentistry, who specializes in this w'ork The 
small lamus fiagment on the left side was left free wnthout splinting On 
December 9, 1927 , nearly nine weeks ago, by an incision beneath the left side 
of the jaw, the ends of the mandibular fragments w'ere exposed and fiesh- 
ened, and a gap thiee inches long found between them A bone graft from the 
crest of the right ilium W'as placed 111 the defect, in good contact wuth each 
fiagment, and fastened in place wnth fine brass wire sutuies passed through 
holes dulled in the bone The w'onnd healed without tiouble At the end of 
twelve weeks the splints will be unlocked, and it is expected that union wall 
have taken place It will then be possible to insert aitificial dentines to supply 
missing teeth, restoring function of mastication and also improMiig the 
appeal ance of the patient 

Of all sources of bone giaft foi defects of the mandible, the crest of the 
ilium has been most satisfactory in at least twenty-five cases 

Dr George Semken, of New? Yoik, remaiked upon plastics after removal 
of extensive cases of cancel of tbe moutb and chin and aftei severe bum 
cases He believes the ideal method is to use a sliding flap because tbe blood 
supply IS pieseived and oedema avoided Another advantage is that instead 
of having foui sides of scat tissue there aie only three and the fourth is foi 
futuie giowth This is impoitanl in young patients, because in a cbild a 
squaie of scai tissue remains unchanged throughout life, and as the skin 
glows about It, It wnll cause the flap to laise and puff out It is impoilant to 
jilace these flaps behind the line of motion, so that they do not intcrfcic with 
motion and will not pioduce a keloid giowTh Doctor Scmken has tiled to 
systematize a pioceduie wdieieby with one ojieiation, tbe case can be com- 
pleted This is not possible in such scveie cases Where possible in woik 
of this kind, the giafts aic taken fioin the skin of the antciioi chest wdiith is 
almost like that of the neck and face in chaiactei and wall not giow haiis and 
on wdiich laigc sebaceous follicles wall not appeal, and winch is moie ncarl} 
like wdiat the patient has lost If the aim can be laised to the head the pedicle 
IS hi ought to tbe face and the blood supply icmains intact, this is more diffi- 
cult woth a long pedicle, because tbe longei the pedicle the less liable it is that 
the blood wnll go thiough It is desnablc to have the flap jilaccd behind the 
lines motion Dental piosthescs have proved of gieat assistance in securing 
licttci icsults m these cases 

Rcgaiding the bone giaft in the second case the spcakci has been 
impiessed at the ease W'lth which a tiansplantcd bone giaft will heal and 
functionate It is not so difficult to pioducc fixation but to produce it where 
the bone has been dcstioycd 

GASTRIC ULCFK— BALFOUR OPFRAFIOX 

Dr Toiix H Tmxsox jncsented three jiatients ojiciatcfl upon for gastru 
ulcci In the Balfoui method cautcrj, excision of the ukxr and po-tcnoi 
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gastro-enterostomy He also made brief reports of three other cases treated 
by the same operative technic The present drift of surgical opinion is 
decided toward a partial gastrectomy in the treatment of gastric ulcer He 
did not wish to be understood as advocating the Balfour method as a general 
substitute for partial gastrectomy The problem was a different one from 
that of duodenal ulcer, and he believed that Philadelphia surgeons were, as a 
rule, satisfied with the conservative measures m the treatment of ulcer of 
the duodenum His own limited experience coincided with that of surgeons 
like Moymhan and Balfour, who, working in large clinics with abundant 
material, observed satisfactory results following gastro-enterostomy for duo- 
denal ulcer, wnth cures in 85 per cent of their cases, and either with or 
without direct attack upon the ulcer itself While subtotal gastrectomy has 
been advocated and extensively practiced m Europe for both gastric and 
duodenal ulcer, there is, as Balfour says, a wave of reaction against the 
sacrifice of large areas of a healthy organ as an indirect attack upon a benign 
lesion not situated m the stomach itself This in spite of the fact that the 
mortality of partial gastrectomy is admittedly low 111 experienced hands 

With gastric ulcer the case is different It must be remembered, as Moyni- 
han has emphasized, that one is dealing with a much rarer lesion The per- 
centage of recurrences after conservative methods has been high These 
include simple excision of the ulcer, a posterior gastro-enterostomy, and a 
combination of the two, using knife or cautery to remove the ulcer Sleeve 
lesection he would reject A few undoubtedly recover after gastro-enteros- 
tomy alone , excision alone is probably less beneficial A combination of the 
two, and use of the cautery for excision, is superior in its results to either 
alone The cautery should not be used for puncture only in accessible ulcers, 
but should be used as a cautery knife to remove the ulcer and its inflamed 
edges as well The greatest indication for its use as a substitute for gas- 
trectomy which IS the operation of election m the majority of cases, would 
seem to be in those ulcers on the posterior wall and lesser curvature close to 
the oesophagus, where gastrectomy would be difficult, and where oftentimes the 
portion of stomach remaining \vould be exceedingly small In such cases 
the radical operation partakes of the nature of a total gastrectomy, and trial 
of less radical measures certainly seems justified On the other hand, small 
accessible lesions, easily mobilized, aie considered by Balfour himself as 
favorable instances for the same treatment, by excision and gastro-enteros- 
tomy Doctor Jopson was familiar with the objections urged against con- 
servative treatment by Lewisohn and others and -with the mortality statistics 
in which the deaths ranged from per cent to 7 per cent after subtotal 
gastrectomy, but he thought that it would be a good deal higher in the hands 
of surgeons whose experience in this field was not as large 

Of the three cases shown, all males, one was well after one year, and 
one after two years The latter was a bleeding case, was transfused before 
operation, and had a subacute perforation on the posterior wall During 
convalescence, the abdominal wound reopened because of deficient healing 
power, due to the patient’s poor condition pre-operative It ivas successfully 
closed by the technic of Shipley of Baltimore The third case, first operated 
upon four and one-half years ago, relapsed, and was again operated upon in 
October, 1927 The ulcer was then very large greatly indurated, on the 
lesser curvature, and close to the oesophagus Sections removed by the cautery 
showed It to be nonmalignant It was sutured with difficulty, and an enteros- 
tomy established for poM-operative feeding He has done well since, after a 
course of treatment by the Sippy method, and at present is in fair health, 
without gastric symptoms, so long as he adheres to a simple diet 
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Two othei cases aie well One, a woman had a cholecystectomy at the 
same time the stomach was opeiated upon A sixth case, also a woman 
lejDoited as woiking most of the time and with some symptoms, controlled 
by diet She also was a tiansfiision case, had a decided tendency to hour-glass 
contraction at the time of opeiation and today would he treated hy gas- 
ticctoni}' and not by the tonseiyatiye opeiation, if hei condition peimitted 

Dr Richard Liwmsoiin, of New York, said that his expel lence at Mt 
Smai Hospital, has giadually foiced him to adopt moie ladical procedures 
aftei having tiied all the conseiyative methods, because the conseryatiye 
methods weie not satisfactoiy He did local excisions a great many years 
ago and got recuiiences, he did them without gasti o-enterostomy and with 
gastro-entei ostomy and found that the i esults wei e equally bad He then tried 
sleeye i esections and did not obtain very good results either A large percent- 
age of cases got hour-glass foimation of the stomach and came back with 
recuirence of symptoms Thus he uas forced to adopt partial or subtotal 
gastrectomy foi gasti ic iilceis and has been highly pleased with the i esults 

Local excision does not change the acidity of the stomach, and the patient 
still has the same underlying cause The cautery method is based on the 
assumption that an acute peifoiation causes a cure of the gastric or duodenal 
ulcer The speakei’s statistics on that point indicate that suture of an acute 
perfoiated gasti ic oi duodenal ulcer with or without gastro-enterostomy fails 
to cine the patient m 39 per cent of the cases, m other words nearly half of 
the patients were not cui ed and still had ulcer symptoms Partial gastrectomy 
not only removes the ulcer, but the ulcer-bearing area with the accom- 
panying gastritis and while the results from partial gastrectomy for duo- 
denal ulcer have not been 100 pei cent , Doctor Lewisohn is willing to state 
that m gasti 1C ulcei they have been perfect The proceduie is not difficult 
if confined to those ulcers wdiich aie situated neai the reentiant angle, m the 
very high ulcers, at the cardia, it is wnse to be conservative, because a total 
gasti ectomy is certainly a very serious opeiation and not often attempted 
Partial gastrectomy does not remove a normal organ, but a diseased organ 
and does something for the patient which no other method can do, i c , it 
establishes post-operative achlorhydiia, which seems to be the best means to 
prevent tlie recurrence of the ulcer Doctor Lewisohn demonstrated lantern 
slides of a very interesting case, illustrating the life cycle of an ulcer This 
patient ivas explored m 1922 for a large gastric ulcer, located right at the 
cardia It was thought that the ulcer w^as carcinomatous and inoperable and 
nothing was done The slides show that betw^een 1922 and 1925 the ulcer 
disappeared X-ray pictures taken in February, 1927, show a recurrence of 
the ulcer Rontgenograms taken six months later show no evidence of an 
ulcer Had gastro-enterostomy been done on him or if he had been subjected 
to a Sippy diet, one would have thought that surgical or medical treatment 
effected the temporary cure 

Dr A O Whipple, of New York, said that he had observed five 
patients m the Presbyterian Hospital in New York, who illustrate a point 

137 



1 \EW YORK SURGICAL SOCIETY 

which he thinks should be borne m mind, i c , too much ci edit should not be 
given to any one paiticular form of theiapy for a lesion m vdiich several 
forms of therapy give good results In these five patients it was thought for 
one reason or anothei that it would be unwise to operate They all showed 
definite penetrating ulcers m the lesser curvature , some were high and some 
were slightly lower They were placed under treatment, in two cases very 
thorough medical treatment and in the othei three cases very spasmodic tieat- 

ment — and in all five cases the 
ulcers disappeared Three of the 
cases later came to the post- 
moi tern table — this does not 
mean that they died from the 
ulcers — one patient committed 
suicide because of financial 
losses, another died in a Sani- 
taiium for the insane, and a 
third died of carcinoma of the 
bronchus The other two pa- 
tients ha\e apparently remained 
symptom-free In the three 
cases which came to post-mor- 
tem, one showed complete heal- 
ing of the ulcer, nothing re- 
mained of the previous lesion, 
111 another there was a definite 
defect in the mucosa which un- 
doubtedly if It had been watched 
for some time might have 
showed what Doctor Lewisohn 
has shown 

The speaker has not had a 
very wide experience with the 
Balfour method but has had some remaikably good results in five out of 
eight cases One case which has been operated upon by the Balfour method 
without gastro-enterostomy is free fiom symptoms after six years, on the 
other hand, three out of the eight cases have not shown good results , two have 
been reoperated and subtotal gastrectomy performed Two cases had previ- 
ously had gastro-enterostomy The S2ieaker regards the operation as a valu- 
able procedure in the cases which do not lend themselves to a subtotal 
gastrectomy after a thorough course of medical treatment If an exiilorator} 
operation is done and removal is attemjDted, Doctor Whipple believes that 
subtotal gastrectomy gives a bettei result than the cautery method If th^ 
ulcer IS high or massive, the cautery method is an excellent procedure 

Dr Frederick Bancroft, of New York, said that he had seen several cases 
diagnosed by Dr L G Cole at the Fifth Avenue Hospital, where there has been 
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a laige lessei cuivatuie iilcei Doctoi Cole advises putting these patients in 
heel iMthout any sjiecific clietaiy tieatment, and they are X-rayed every three 
days It IS intei esting to note the way these ulcers repaii There is a gradual 
ingiowth fiom the edges 
of the ulcei, pioducing a 
type of constiiction (See 
Fig 2 ) Aftei this con- 
stiiction occuis, lepaii 
pi oceeds by diminishing 
the depth of the ulcei 
Fiom the study of these 
cases we have foimed a 
precept that if theie is no 
diminution in the size 
of the ulcer aftei three 
weeks’ rest m bed it be- 
comes surgical In six 
out of seven cases so 
observed, healing is 
shown by the X-ray to 
have occur! ed within four weeks’ time by rest in bed and medical treatment 
Dr John H Gibbon recalled that two years ago before the joint meeting 
of these societies, he presented a man upon whom he had performed a gas- 
tro-jejunostomy some years before and who had had subsequent bleeding At 

that time Doctor Gibbon 
thought that the patient 
had a jejunal ulcer No 
jejunal ulcer was found, 
the old duodenal ulcer 
had apparently healed 
Pylorectomy was done at 
the time Doctor Lewi- 
sohn said that the patient 
would not be well, he 
thought, until a sulitotal 
gastrectomy had been 
done Today the patient 
IS perfectly well He had no medical treatment With Doctor Whipple, the 
speaker agrees that it is a mistake to try to have one operation to cure many 
things Subtotal gastrectomy is the best procedure in gastric ulcer but there 
are cases where smaller ulcers can best be excised by the cautery 

Dr John H Jopson said that if these cases are so diseased, as Doctor 
Lewisohn says, it is remarkable that they can do so well without treatment 
of any sort There were two more patients in this series, who were unable 
to be here, one a woman opeiated upon in 1926, and another, a man operated 
upon by this method who later returned with recurrence of symptoms, he 
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was given bicarbonate of soda and cascaia and is at present symptom-fiee 
One other patient had had an ulcer for fifteen years and now has hour-glass 
constriction of the stomach and should have a partial gastrectomy 

SURGERY OF THE PITUITARY LESION 
Dr Charles H Frazier read a papei with the above title for which 
see p I 


CLEFT LIP AND CLEFT PALATE 


Dr Warren B Da.vis gave a resume of 425 cases which he has recently 
reported in detail for which see the Ann\ls or Surgery, vol Ixxxvii, p 386 
Dr F S Mathews, of New Yoik, said that the presentation of diese 
cases showed the wisdom of having harelip and cleft palate cases operated on 
by specialists The number of cases throughout the country is not sufficient 
to give all surgeons an adequate training and it is much better that one or 
two surgeons m each city should give special attention to the subject The 
bearing of heredity in the etiology has received much confirmation Daven- 
port, in his “Heredity and Eugenics” illustrates this with a number of family 
trees That the cause is inherited, is practically demonstrated by a number 
of cases where identical twins have shown the same defect Ritchie and Davis 
have advised a change of nomenclature uhich involves abandoning the old 
name of harelip It is in the interest if clearness of description to speak of 
cleft lip, cleft alveolus and cleft palate qualifying these terms by the adjectives 
complete or incomplete and unilateral or bilateral The cleft in the alveolus 
IS the matter of first importance and where the alveolus is cleft, it makes it 
advisable to close the lip, not because of the importance of the lip in itself, 
but because the closure of the hp aids so much in moulding the alveolus 
and in closing or narrowing the entire length of the palate cleft Doctor 
Mathews has used a wne suture in the alveolus to narrow the cleft there as 
much as possible, closing the hp at the same tune to increase the effect of the 


alveolar suture Following Moorehead, of Chicago, he has spent ten or 
fifteen minutes in digitalar manipulation of the alveolus immediately preceding 
the operation in very young infants Fie has several times operated on the 
hp and alveolus in children only two days old When they are two or three 
weeks old, they have usually lost more weight than normal children In 
former years when he saw one of these children underweight and with sub- 
normal temperature, it was his custom to send them to the pediatric division 
of the hospital to improve their nutiition before operation This never 
worked They always ran down and the)^ often died with intercurrent affec- 
tions Now he sends them home with the advice to build up then general 


condition and then bring them back to the hospital He was glad not to hear 
any recommendation of Brophy or Lane methods He thinks they have had 
their day He believed the point emphasized by Broph}’’ that these clefts are 
not associated by any deficiency of tissue is incorrect In some cases, he 
thinks the lack is considerable This is rather conspicuous 111 cases of bilatera 
cleft hp When all the tissue available in the palate is used, we often have a 
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thin pciliilc cincl one fcii too shoit to close off the phaiynx Lane's method 
has been abandoned i)ietty geneially because of poor speech results The 
thing to be kept jiiominently in mind in ti eating these cases is to so recoii- 
stiuct the aheolus that chewing and nasal breathing will be possible and thus 
b} establishing function, favoi noimal giowth 

Dr bnxwicK Bhuk^ian, of New Yoik, ‘^aid that on the service of Dr 
Call Bui dick, at Bellevue Hospital, they have gone thiough the many stages 
of opeiative pioceduies on haielips and cleft palates and have finally come to 
the conclusion that the type of opeiation which they now do and which is 
similar to that desciibed by Doctoi Davis, is the one which gives the best 
lesult ^^'lthout ail) doubt the time to opeiate is w'hen the child is young 
foi at this time of life the alveolus can be moulded The ah'^eolus m those 
individuals with single clefts usually has the normal cune in the side of the 
cleft The othei side has a curve wdnch is less acute than normal and conse- 
quent!} the end of the cleft on this side of the alveolus is far in front of that 
of the other This can be collected by moulding it to the proper curve 
Brophy’s operation by nan ow'ing the palate did not overcome this deform- 
ity Foi se\eial }eais the speaker has been moulding the aheolus and holding 
It m place by jiassmg a silver wure far back above the alveolus and around 
through the fienum of the lip, theieby holding the moulded alveolus in place 
The lip IS immediately repaiied The wme is lemoved in twenty days The 
importance of early operation, that is at the time wdien the alveolus can be 
moulded w^as demonstrated recently by a child with a large cleft in his 
alveolus, five yeais of age In this case the alveolus could not be moulded 
and had to be fractured, wming the fiagments m to proper position We 
have had the same expeiience as Doctoi Mathews has had A large number 
of the infants sent to the pediatric service having died from pneumonia 

Dr George jM Dorkancl said that he had had over looo repoits 
abstracted and had gone over each and every one of them , all the operations 
in question are desciibed thiee to five times In the particular operation 
which Doctor Davis clesciibes, the first part is after the method of Dieffen- 
bach, and the second part after the method of Buhl Many authors make 
the statement that they have used a particular operation in the past but have 
given It up Very few say why they have given it up, with the exception of 
Passabaum wdio definitely states that if the soft palate is not long enough 
to touch the posterior wall of the phaiynx wdien sew'^ed together, then the 
operation is a failure and it would have been better never to have touched 
the palate, but to let a dentist put in an appliance which would have given a 
Ijgtter result than a faulty operation Concerning these cases w'lth a short 
palate, Doctor Dorrance had seen three cases in one day where the palate 
was normal but could not touch the posterior wall of the pharynx In such 
cases the speaker frees the palate all the way around to the alveolar margin 
and cuts the tensor palati muscle, allowing the constrictor muscle to pull the 
palate back This leaves a hole m the fiont part of the palate wdiich can 
be closed with a plate But these cases can speak 
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Dr Addinell Hewson said that from an anatomical viewpoint if the 
process is broken so as to allow the tensor palati muscle to act m a straight 
line, It will have a tendency to bring the soft palate back toward the phaiyngeal 
wall It does another thing by relieving the ligaments to which are attached 
the superior constiictor of the pharynx and the buccinator muscle The 
pterygo-mandibular figament being freed from the sphenoid allows the lateral 
wall of the pharynx to come forward It also allows the tensoi palati muscle 
to bring the soft palate Ijack towaid the phaiyngeal wall Under these cir- 
cumstances It would appeal that the outline Doctor Davis has given should 
help materially m bunging the palate and pharyngeal wall together 

Dr Warren B Davis said legarding the choice of tune for operation, 
that it should be done as soon as the child’s condition warrants, fiom ten days 
to three or four months The speaker has been doing these operations since 
1914, and certainly the best articulation is m those cases in which the oper- 
ations on the lip, alveolus and palate were completed before the child was two 
years old 

COMPLETE URINARY RETENTION IN A CHILD, NECESSITATING 
CYSTOTOMY, EXCISION OF VESICAL ORIFICE OBSTRUCTION, 
NEPHROURETERECTOMY AND RESECTION OF BLADDER 



Tic 3 — ^Urogram displaying large hydronephrosis and 
hjdroureter, also dilated bladder 


Dr B a Thomas 
reported the case of a 
male child, aged two years 
and ten months, who was 
admitted to the service 
of Dr Charles A Fife at 
the Piesbytenan Hospi- 
tal, October 13, 1927, 
and transferred to the 
genito-unnary service 
four days later The case 
demonstrates extensive 
pathology, which is not 
inf 1 equently found in chil- 
dren with urological le- 
sions the importance and 
feasibility of a complete 
urological investigation, 
and the successful result 
following lather extensive 
surgical intervention 
During the past three 
months two otFer cases of 
complete retention ot 
urine 111 infants had come 
under the speaker’s care, 
one a two and a halt 
weeks old female at the 
Babies’ Hospital, in which 
the retention was the re- 
sult of pressure from a 
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gieatly distended vflginn, due to un impel foiate hymen, the othei a male six 
horns old lequiimg; external methiotomy, at the Graduate Hospital of the 
Uiin eisity foi a congenital stiictuie oi impassable obstruction of the urethra 
The case undci lepoit was biought to the out-patient depaitment of the 
hospitcd because of mabilit)'’ to inmate The pievious medical history was 
negative, the biith being 


a tu elve-houi non-insti u- 
mental laboi hist pieg- 
nanew at full teim The 
family and social histones 
wei e also negative 

Foi two weeks piioi 
to admission the chilcl had 
'50ine fiequenc}^ of uiina- 
tion, associated with con- 
stipation, lequning milk 
of magnesia to insuie a 
liow el movement A w eek 
latei the in mai y difficulty 
became marked and the 
child jiassed no in me at 
all foi tw o da} s ec lous 
to admission Stools w'cie 
possible onl} w ith ene- 
mata I'here had been no 
vomiting but ajipetite had 
Iieen pool foi a week oi 
tw o and the child w^as lan- 
guid A slight fevei had 
existed foi hie days The 
child had not complained 
of pain but stoojiecl ovei 
W'hen he had a desire to 
urinate He had lost some 
W'eight and on admission 
w'eighed not quite tw^enty- 
nine pounds 

On admission tempei - 
ature was loi 1/5° F , 
pulse, 128, respirations, 
36 The child although 
w^ell nourished and devel- 
oped had a strained ex- 
piession on his face He 



constantly bent his trunk 
and held his lowei abdo- ^ 


— HjdronephioUc deformed kidney nnd hydroureter removed 
-it second operation 


men, as though he were in , „ 

great discomfort The head, eais, nose, eyes and mouth were negative, except 
for pallor of skin, mucous membranes and hypertrophied tonsils There was 
slight adenopathy of postcervical lymph-nodes Lungs an lear w ei e no n a 
Abdomen was distended and tympanitic and bladder dulness extended upward 
to umbilicus No masses 01 enlaiged organs were palpable Peristalsis was 

present Extremities and reflexes were normal 

Urination was impossible without cathetei ization, and that was successful 
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only with a metal cathetei, evacuating a cloudy mine, loaded with pus and 
bacteria, otheiwise negative 

Bacteriological examination levealed staiihylococciis aineiis in puie culture 
at first, later mixed with the colon liacillus Tubercle bacilli negative Blood 
count Reds 3,710,000, whites 10,250, h?emoglobin 70 per cent , small lymph- 
ocytes 24 , large lymphocytes 7 , polymorphonuclears 63 , basophils 1 , tran- 
sitionals I, eosinophils 4 Wassermann, negative Blood urea nitrogen 17 
mgms per 100 c c ' 

Chromoureteroscopy and ureteral catheterization weie done October 19 
The bladder mucosa was found to be greatly inflamed, cedematous, very red 

and covered with flakes ot mflamma- 
tory exudate In the region of the 
right uieteral orifice there was a large 
opening very suggestive of a divertic- 
ulum, but later determined to be the 
opening of a greatly dilated ureter 
Indigocarmin, intravenously, appeared 
from the left normal ureter m twelve 
minutes , none appeared from the large 
opening on the right side Both sides 
were catheterized the urine from the 
left side was normal and sterile, that 
from the right contained thirty-five to 
forty pus cells to the field and cultur- 
ally demonstrated the colon bacillus 
and staphylococcus aureus The most 
conspicuous abnormal condition m the bladder was a marked protrusion of the 
whole vesical mucosa on the right side below the large ureteral orifice, the 
same infringing on the bladder outlet, which presented a bai or lipping at 
the trigonal apex 

UrograiDhy was done two days later displaying the lemarkable pyelo- 
uretero'cystogram shown 111 Fig l, defining a hydronephrotic kidney, a greatly 
dilated and kinked ureter and a much over-stretched bladder 

For ten days the child had not voided a diop normally, catheterizations 
were intolerable and had become a battle royal daily, urinary fever was 
becoming worse and the child more toxic October 26 suprapubic cystotomy 
was performed and the bar or tissue obstruction at the neck of the bladder 
was removed by punch The protruding or elevated floor of the bladder, 
in which the enlarged right uieteral orifice was situated, was definitely deter- 
mined to encroach upon the vesical outlet The usual pathology of a uretero- 
cele could not be detei mined, it seemed that the whole mucosa of the right 
side of the trigone was flabby and gieatly redundant and moved down upon 
the bladder sphincter, causing obstruction of the outlet The rectum was found 
to contain about a handful of very hard feces (enteioliths) These were 
1 emoved and the operation concluded 

The child made a very satis factor) recovery, picked up greatly in weight 
and strength and two weeks later, November 9, a nephro -ureterectomy was 
performed (See Fig 2 ) 

The gross specimen as described by Dr John Eiman is as follows 
“Specimen consists of a kidney and ureter The pelvis of the kidney anc 
the ureter are tremendously distended The diameter of the ureter vanes 
from 3 8 to 4 cm It is kinked on itself so that it has assumed a sigmom 
shape The walls are a fi action of a millimeter thick The pelvis ot the 
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I Klney measin es i ougWy 9x63x6 cm The wall is pape. thin The kidney 
measures 7 8 x 2x38 cm Some fat ,s adheicm to the capsule The kidney 
IS smooth and i.|istenmit and ]uu phsli-i ed in cotoi (dvei the distended ureter 
and ])elvis is seen a nclwnik of laige and small pmplish veins The kidney 
pelsis aiKl metei mcasiiie 19 x J05 x 6 cm m then greatest dimensions 
Contents of metei and distended itelvis, cleai straw coloied mine Specimen 
pieseived intact ^ 

During the Opel ation the child’s pulse most of the time was uncountable 
and foIlo\Mng the operation his tempeiatuie reached 105, but again he made a 
\eiy satisfactoi} lecoveiy He was given all the time necessaty to legam his 
health and stiength befoie Ins next opei ation During this time Ins bladder 



I'jG 4 — \ cutrtl incision closed three weeks ifter final operation 

nas drained suprapubically b}' a catheter, realizing that if the urine was not 
deviated m this manner, be nould probably be unable to void because of the 
existing vesical pathology However on December 21, Ins final and most 
serious operation, mainly lemoval of the lower end of the greatly dilated 
ureter with resection of the bladdei, was performed as follows As in the 
preceding operations, the anesthetic was ether The scar of the former supra- 
pubic C3"stotomy was excised The bladder was dissected free from the scar 
tissue of the former wound and mobilized, and the fistula enlarged The 
right ureteral orifice about the size of the little finger tip was seen to be 
surrounded by redundant and very relaxed bladder wall, permitting bulging 
m the direction of the vesical outlet, which was obstructed, not allowing of 
the introduction of the tip of the little finger, and seemed to present a fibrous 
liar at the trigonal apex This was removed with the punch Marked 
granulations on either side of the vesical orifice were removed with the electro- 
cautery After packing the ureteral stump and bladder with gauze, they 
were freely mobilized The bladder was then incised posteriorly and the 
ureteral stump removed by block resection of the adjacent portion of the 
bladder through all its coats The posterior incision was closed by a Connell 
suture The anterior incision by a running over and over suture about a large 
I uhher tube Another rubber tube, inserted on the right side of the bladder 
drained the resected area The abdominal wound was closed m layers The 
ureteral stump is shown in Fig 3 Although the child s pulse was countless 
niost of the time during’ the operation and his temperature i cached 105 3/ D 
afterward he nevertlieless passed through a most satisfactory convalescence 
Three weeks later the child began to void naturally January 21, the supra- 
pubic wound closed pei maiiently and sounds Nos lO, 12 and 14 F passed 
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easily through the urethra into the bladder The child’s condition today as 
shown by photographs (Figs 4 and 5), and weight curve (Fig 6), is normal, 
except for a few pus cells in his urine and he is about to leave the hospital’ 
Comment — There is no evidence to prove that this is a case of true 
ureterocele, caused by prolapse of the ureteral mucosa or of the entire lower 
end of the ureter into the bladder Indeed, if so, it is certainly very atypical 

In fact, congenital insuf- 
ficiency of the ureteral 
orifice or regurgitant ure- 
ter, associated with an 
anomalous condition of 
the trigone and obstruc- 
tion of the vesical orifice, 
could explain the pathol- 
ogy better The thought 
of extensive congenital 
malformation is further 
borne out by the deformed 
remnant of renal tissue 
surmounting the hydrone- 
phrotic sac 

Dr H Beckman 
Delatour, of New York, 
said that this is a rare and 
unusual condition ndiich 
he had never seen before 
This case shows the im- 
portance of not being sat- 
isfied that one pathologic 
condition covers the entire 
case Had Doctor Thomas 
simply removed the ureter 
and kidney and made no 
further attempt at investigation, the patient would probably have dragged along 
for a time without the suprapubic wound healing and probably if at a later date 
the subsequent operation had been performed, the removal of the obstruction 
to the ureter would not have been so easily or so successfully carried out 
Dr Edwin Beer, of New York, remarked that many of these cases of 
children with obstruction to the outflow of urine due to disturbances at the 
neck of the bladder are not recognized until examination discloses a large 
globular mass in the hypogastrium associated with residual urine If unde- 
tected, these cases pass gradually into uremia, and are then thought to be 
cases of chronic nephritis If infection complicates the picture, many of these 
cases are diagnosed as cystopyehtis 

In the case presented Doctor Thomas states there was pyuria and twentj 
ounces of residual urine, which can only be explained by an obstruction some- 
where between the bladder and the external urinary meatus Most of these 
cases occur in males Usually the back pressure leads to a bilateral hydro- 
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ureteronephrosis, and cystograms which show the reflux up both ureters are 
diagnostic of the condition when it is well advanced Cystoscopy is particu- 
larly valuable in these childien, and is always indicated in cases of persistent 
pyuria in infancy About five yeais ago. three of these cases were reported 
by Doctor Beei in which excision of the posteiior lip of the neck of the blad- 
der, where the obstruction to the outfloii of urine happened to be, led to 
complete relief of symptoms and cure of the patient. 

In connection with some of these cases of unilateral megalo-ureter and 
h} dronephrosis the question arises, is this due to back pressure, as in the case 



Fig 6 — Weight curve from time of admission until discharged from hospital 


reported, or is it caused by a congenital disturbance in the anatomical develop- 
ment of the ureter and its orifice in the bladder Some of these cases present 
in adult life, and it is difficult to decide the origin of the megalo-ureter It 
must be borne in mind that it is just possible that m some of these instances 
a ureteral stone, blocking the lower end of the ureter in infancy (as has been 
seen by Doctor Beer m the first three months of a baby’s existence), may lead 
to a hydronephrosis , and when the stone is passed later on, this permanent 
megalo-ureter remains, and is only recognized in adult life when an operation 
IS done for infection of tins dilated tube One is then liable to think he is 
dealing with a congenital deformity, while the condition is really a disease 
which originated m the early months or years of the patient’s life through such 
a process as just outlined 

GASTROSTOMY IN CARCINOMA OF THE CESOPHAGUS 

Dr George P Muller read a paper with the above title for which 
see p 48 

Dr Will\ Meyer, of New York, recalled a patient with malignant 
stricture of the oesophagus, who, after gastrostomy and forced feeding, 
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gained five pounds in one week The type of operation he Ijelieves imma- 
terial , though if Witzel’s or Kader’s method can be earned out, they will 
probably show best results Gastrostomy is clearly indicated m these cases so 
long as radiologists cannot definitely prove that treatment by radium has 
iDrought about recovery Here and there m various parts of the world there 
have been reports of cures by radium treatment, but definite proofs of 
cesophageal carcinoma having been cured by rays are still lacking 

The speaker thought that with thoracic surgery m its present status, 
surgeons should remain aggressive What these patients need and are craving 
for, IS the restoration of their power of swallowing The principal aim of 
the surgeon should be the restoration of the patient’s powder to swalloiv As 
long as radium has not proved definitely that, with the help of gastrostomy, 
It can cure, the radical operation lemains indicated Early diagnosis and 
early operation, of course are of greatest importance The agencies wdiich 
can help both the surgeon and the patient in this direction are the American 
Association for the Control of Cancer and the Gorgas Memorial They are 
allowed to advertise in the newspapers and to distribute pamphlets If thej 
would say to these patients, “If you cannot swallow properly, your case is 
dangerous Do not go to a dispensary, but go immediately to a hospital where 
X-ray examination and proper treatment are available,” doubtless such propa- 
ganda would result in the patient’s coming earlier under the care of the 
surgeon It is the younger generation who wnll see a larger number of these 
cases at an earlier stage, and Doctor Meyer hopes that Doctor Muller wnll 
continue to do the radical operation m the hope of doing something definite 
for these patients Thiee cases aie on record that have lued after the radical 
operation Doctor Torek’s well-knowm case died of pneumonia eleven years 
after the operation 

Technically, the operation is not particularly difficult if one gets these 
patients m time But wdien they come too late and when the important 
surrounding structures of the oesophagus are involved, one hesitates to do 
radical work 

It is in the hands of the surgeons now coming up, to see that resection of 
the oesophagus is not scrapped, but is continued The speaker is convinced 
that if air-tight drainage of the pleural cavity is added to the operation, the 
number of recoveries wnll be greater than heretofore On early diagnosis 
and early radical operation depends the future of the proper treatment of 
cancer of the oesophagus 

Dr Franz Torek, of New York, said that gastrostomy in carcinoma of 
the oesophagus may be done either as a preliminary to a subsequent operation 
or as an operation pci sc As a preliminary to the radical removal of the 
carcinoma, of course its field is limited to the very early cases, and Doctor 
Meyer has gone into that so thoroughly that it needs no repetition In regard 
to gastrostomy as an operation pei se, it is a very unsatisfactory operation 
The patients all die, some early and some late Those who die late are the 
ones in whom the carcinoma of the oesophagus has not broken dovm and is 
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moie of a fibious kind, while those who die early are usually the ones in 
whom the caicmoma has bioken down, giving use to bloody and foul dis- 
chaige which piactically poisons the patient Regarding statistics, the 
speakei feels that if a peison repoits a number of cases that have lived for 
a long time after bouginage, you may be certain that it is in a series from 
an CESOphagoscopic clinic, where a greater number of early cases are seen, 
wheieas in many cases seen by the surgeon it would not he possible to pass 
a bougie at all Such fai advanced cases naturally aie going to be operated 
upon by gasti ostomy and will not live as long as the cases seen early in 
which bouginage is feasible Theoretically, bouginage is about the worst 
thing possible foi carcinoma of the oesophagus because instead of leading it 
alone, the new giowth is injured by being stretched and is thereby stimulated 
to moie lapid development Gastrostomy as an operation po se is done 
only in ordei to feed the patient and save him from starvation No matter 
what the final lesult, gastrostomy relieves the patient for some time 

Dr Howard Lilii mtiial, of New York, said that because he is the 
only person who has successfully resected the thoracic cesophagus without 
performing gastrostomy he is qualified for this discussion The speaker dren 
attention to the method of relief by oesophagogastrostomy in cases in which 
exploratory operation has revealed inoperability, in carcinoma of the lower 
third of the cesophagus The method was first published m Doctor Lihen- 
thal’s book called Thoracic Stogeiy — Saunders, 1925, volume i, pages 361 
to 370 and has since been described evidently independently by Sauerbruch in 
his second volume also published m 1925 

The proceduie may be earned out extrapleurally by posterior medias- 
tmotomy or intrapleurally The fundus of the stomach is drawn upward 
through an incision m the diaphragm and a stoma is made between it and 
the upper section of the divided oesophagus, inverting the lower segment 
and leaving the inoperable carcinoma untouched The speaker has performed 
this operation in but one case, unfortunately dead of pneumonia on the sixth 
day, but during those six days the patient was able to swallow noimally soft 
solids without any leakage as was demonstrated at post-mortem examination 
Those who are interested should look up the technic which is not difficult 
The proceduie is on the same physiological lines as gastro-enterostomy or 
ileocolostomy, performed in order to make a by-pass around an obstruction 
If the pleura has been opened the phrenic nerve should be divided on the 
pencaidium If the pleura has not been violated the phrenic neive should 
be avulsed through an incision in the neck 

MORTALITY FACTORS IN ACUTE APPENDICITIS 

Dr Eldridge L Eliason lead a paper with the above title for which 
see p 65 

Dr Morris K Smith, of New York, said that 111337 cases of acute appen- 
dicitis opeiatively tieated, there was a mortality of 4 per cent , thirteen deaths 
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In reviewing these fatalities one is struck by the paramount necessity, now 
pretty well understood even by the laity, of early operation, if deaths are to 
be prevented Abcess formation m appendicitis denotes an appreciable delay 
m bringing the patient to operation In the seventy-seven cases in this series 
m which abscess was present the mortality was lo per cent as opposed to i 9 
per cent m the remaining 260 Of the five individuals who died in the non- 
abscess group the duration of illness was given as one day, two days, four 
days, five days and two to three weeks respectively The latter possibly 
should not be included She presented an unusual type of thickened inflam- 
matory reaction m appendix, ciecum and pelvis without free pus Both of 
the apparently early cases, listed as of one and two days’ duration were 
watched overnight before operation was undertaken Perforation, gangrene 
or spreading peritonitis were found in all five Early institution of operative 
treatment depends on early diagnosis Doctor Ehason has brought out some 
of Its difficulties The speaker believes it is better practice to take out an 
occasional normal appendix than to err on the side of procrastination in so 
treacherous a condition as appendicitis Age is a factor in a higher mortality 
of the disease for one reason because of the added difficulties in diagnosis 
Of the thirteen deaths, two occurred at the extremes of life One was a 
child of three years who had been sick a week before her mother called a 
physician She had an abscess filling the pelvis The other was a woman 
of eighty with abscess who succumbed after a long illness 

If all patients could be operated upon within the first twenty-four hours 
of the attack, the mortality would be very low but the factor of high virulence 
of the infecting organism or lack of resistance on the part of the patient 
would still account for a few fatalities A young man operated on the second 
day of his illness presented a perforated appendix and generalized peritonitis 
with no walling-off adhesions He was dead two days later Although 
earlier diagnosis and operation might have changed the outcome yet the whole 
impression was one of an irresistilile rapidly progressing infection A severe 
diabetic, who had at operation a retrocaecal abscess, developed a gas gangrene 
to which he rapidly succumlied This is the only such complication in the 
speaker’s series Drainage, with little or no suturing, might have given a 
better result 

The factor of surgical judgment remains to be considered It is trite 
to say that with a very sick patient the least possible should be done yet one 
IS inclined to err in this regard A girl with a large appendiceal abscess came 
to operation on the sixth day of her illness She appeared toxic The 
appendix was removed She died tuenty-four hours later It is quite prob- 
able that had we been satisfied to dram alone the outcome would have been 
the same, yet it was poor judgment in this instance to subject the patient to 
the added trauma of the appendectomy Doctor Smith’s experience with 
entei ostomy is slight, suffice to say that the one time when it was used the 
result was discouraging 
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CLOSURE OF THE PROSTATIC BED IN 
SUPRA-PUBIC PROSTATECTOMY 

Dr John B Deaver read a paper with the above title for which see 
p ii8 

Dr John E Jennings, of New York, said that there is no doubt that 
certain cases demanding prostatectomy can be operated upon early and can 
be done under spinal anaesthesia When the preparation of the case has been 
very careful, spinal anaesthesia is a help There are however some cases 
m which the heart will not stand any form of spinal anaesthesia, also, there 
are other cases which demand the two-stage procedure With all due respect 
to Doctor Deaver, the speaker wished to say that supra-pubic prostatectomy 
as shown by his cuts, makes him wonder if Doctor Deavei has not been 
deceived by the “tactus eruditus” in believing that it is the open air work 
which he has descnbed As to the preparation of these cases much has been 
learned from careful study of the blood chlorides, and Doctor Jennings 
believes the restoration of normal chlorides is an important factor 

Dr Edwin Beer, of New York, stated that he could see no particular 
advantage in attempting to close the prostatic bed by suture of the mucous 
membrane of the bladder into the prostatic bed , if plain catgut were used, all 
these wounds being infected it would be absorbed long before adequate union 
between the suture surfaces could take place, and if chromic catgut were 
used, It might lead to calculus formation, and possibly m either case to 
stricture at the neck of the bladder Attempts have been made by Doctoi 
Beer to close the prostatic bed in this way, but as this is only feasible in a 
one-stage operation and had apparently no particular advantage except as a 
haemostatic aid, he had given up this technical refinement 

Doctor Beer asked Doctor Deaver whether he had ever seen the result 
of such a suture at autopsy, and whether at that time or at subsequent 
reexamination by urethroscojiy there was any evidence that the suture had 
held, or there was any difference in the appearance of the posterior urethra 
from that of unsutured cases 

POST-OPERATIVE PULMONARY ATELECTASIS 

Drs Walter Estell Lee, Gabriel Tucker and Louis Clere read a 
paper on the above subject for which see p 6 

Doctor Isadore S Ravdin read a paper entitled The Piodncfion of 
Atelectases — ^liased upon experimental work in which Drs Walter Estell Lee, 
Gabriel Tucker and E P Pendergrass participated, for which see p 15 

Dr Howard Lilienthal, of New York, said that the term massive 
atelectasis may be employed as a compiomise Atelectasis does not mean aii- 
lessness but signifies, etymologically, absence of terminal expansion True 
atelectasis can be produced only if the chest is open or if there is something 
within the thorax which compresses the lung such as fluid, gas under tension 
or other direct pressure upon the lung 

When something causes the lung to contract in the c/ovcrf chest the same 
force which produces the contraction causes a filling of the air \esicles b) a 
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kind of suction, with fluid and cells different fiom the exudation of pneumonia 
and with greater opacity to X-rays This has been a convincing demonstra- 
tion of the phenomenon known as atelectasis by obstruction of a bronchus 
and how the removal of this obsti uction can produce a return to the normal 
The atelectasis or collapse just lefened to, however, seems to be due 
to an actual contraction of the lung It is piobably pioduced by some 
nerve influence 

In two cases lecently repoited by Bergamini and Shepaid (Annals or 
Surgery, vol Ixxxvi, No i) the patients died of acute massive atelec- 
tasis and eaily autopsies weie performed One of these patients died on 
the table during the suturing of the wound m an abdominal operation There 
was not time for a bronchial obsti uction to have brought about the absorption 
of alveolar air and no obstruction was found post-mortem Yet the pulmonary 
tissue on both sides with the exception of the extreme apices was solid like 
liver The autopsy was perfoimed by Doctor Symmers, at Bellevue The 
diaphragm had risen as high as the fourth rib posteriorly evidently drawn up 
by spastic collapse of the lung with consequent increase ot negative pressure 

In 1919, there appeared m the Journal of the Amo icon Medical Asso- 
ciation an article which was prepared by Doctor Lihenthal for the Surgeon 
General of the Army, on Thoracic Injuries It is a repoit of the Activities 
of Operating Team 39 m Evacuation Hospital No 8 In addition to the 
speaker the members of the team were Dr Walter M Brickner and Dr W 
A Kellogg of New York This leport states “Atelectasis has been fre- 
quently noted by operators and we have never reached a satisfactory explana- 
tion of it It usually occuis m the neighboihood of the wound and is 
something more than collajDse of the lung It is usually umlobular, the lung 
being contracted to a very small size, no an being m it at all The tissues are 
soft and not infiltrated We would suggest that animal experiments be car- 
1 led out ” 

An interesting case from the clinical standpoint was that of a young man 
operated upon for appendicitis by Dr Paul Livingston of East Orange, New 
Jersey On the third post-operative day theie was a sudden attack of cough- 
ing, bloody thick mucoid expectoration and fevei which was diagnosed as a 
right lobar pneumonia When seen by the speaker the physical signs sug- 
gested massive collapse and a rontgenogiam revealed the classic picture the 
heart being drawn entirely into the right side so that the lateral jnocesses of 
the vertebrse could be seen Two days later the lungs weie cleai This was 
probably a case of obstructive atelectasis 

The speaker believes that in a case of post-operative atelectasis, in which 
the symptoms are severe and threatening, early bronchoscopy should be per- 
lormed in the hope that there might be a mucus plug which could be dislodged 
Pol Coryllos and Biinbaum {Aichivcs of Swgciy vol xvi. No 2) in a 
painstaking and scientific paper presented 112 cases of massive atelectasis 
gathered from many sources and they believe that the only cause of this 
condition is obstruction Judging by his own experience and that of observers 
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like Bergamini and Shepard with their convincing post-mortem material, 
Doctor Lilienthal must disagree with this conclusion 

He suggested that in the nomenclature of the conditions these three 
distinct varieties of atelectasis be made i, obstructive, 2, compressive, 
3, essential 

TERATOMA OF THE MEDIASTINUM 

Dr John H Gibbon presented a young colored man who had come to 
the Jefiferson Hospital complaining of a swelling in the chest and shortness of 
breath An X-ray diagnosis of mediastinal tumor vith pleural effusion was 
made The chest had been aspirated several times and Doctor Gibbon plans 
to operate upon the patient in the near future 

Dr Carl Eggers, of New York, said that benign tumor of the medi- 
astinum is so rare that no one man has sufficient experience to warrant 
entering into a free discussion of the subject One has to study each case 
individually and work out a plan of procedure, just as Doctor Gibbon has 
done in this case What the pathology of the condition in this patient is has 
not been established, and probably will not be until operation The fact that 
fluid has been withdrawn on two occasions suggests the possibility of trying 
to do the operation in two stages At the first session one might cut a window 
into the chest u all and get some idea of the nature and extent of the lesion 
The tumor might be marsupiahzed Gradual evacuation would avoid the serious 
reaction which might follow removal of such a large mass in one stage, even if 
it were feasible At a later date extirpation could be carried out In the 
literature one finds numerous cases successfully handled in that way 
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SQUAMOUS-CELL EPITHELIOMA OP THE THYKOID GLAND 

Case — A married woman aged forty-seven came to the Mayo Clime, December 14, 
1927, because of goitre which she first noticed twenty-five years previously For fifteen 
years there was little or no change m the size of her neck During the last nine or ten 
years the goitre had grown gradually and during the seven weeks prior to her admis- 
sion It had grown quite rapidly on the right side, causing pain in the right side of the 

neck which radiated upward 
to the right ear For two 
weeks she had noticed definite 
redness over the growth Her 
general health had been good 
until two months previously 
when her appetite failed She 
had lost twelve pounds Tht 
family history was unimpor- 
tant , to her knowledge, there 
had not been any malignancy 
Her mother had had a goitre 
but It was not the cause of 
her death 

E x aiitination — The pa- 
tient was rather obese, five 
feet five inches in height, and 
weighed 155 pounds The eyes 
were normal The tonsils were 
enlarged The vocal cords 
moved normally The diffuse 
enlargement of the thyroid 
gland (7 5 by 6 cm ) W'as nod- 
ular on the right side and 
extended into the posterior triangle The skin over this area was quite red The hiemo- 
globm was 68 per cent , erythrocytes number 4,560,000 and the leukocytes 8,800 The 
systolic blood pressure was 124, the diastolic 84 Roiitgenograms of the chest were nega- 
tive The metabolic rate was 24 

A diagnosis of adenomatous (probably malignant) goitre with mild hyperthyroidism 
was made 

Opoation — December 19, under local anaesthesia, a small transverse incision evas 
made about 2 5 cm above the clavicle The right side of the gland appeared grossly 
to be malignant Part of it was removed and a tube left m place for the use of radium 
Microscopic examination showed the tissue to be squamous-cell epithelioma (Fig i) 

According' to the literature squamous-cell epithelioma of the thyroid gland 
IS rare Roeder,* m 1921, made a complete review of the literature noting 
nine unquestionable cases He gave an abstract of the cases an d a complete 

* Roeder, C A Squamous-cell Epithelioma of the Thyroid Annals of Surgery, 
1921, vol Kxiii, pp 23-29 



Fig I — Squamous ceil epithelioma of the thyroid gland 
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bibliography He also reported a case of his own, that of a woman aged 
sixty-two. who had had symptoms of substernal pressure for four months, 
accompanied by severe choking spells of two months duration He removed 
the laige adenomatous thyroid, the left lobe of which appeared malignant 
grossly Microscopic examination showed squamous-cell epithelioma 
Radium applications were made and the patient did well for fourteen days 
when she died following a paroxysm of coughing Necropsy was not obtained 

Claude F Dixon, M D , 
of Rochcsfc} , Minn 

FROM THE MA\0 CIIMC 

PULMONARY EMBOLISM 
To the Editor, Annals or Surgery 

In the issue of the Annals or Surgery, April, 1928, Doctor Hall, on page 
534> says 

“Trendelenburg bas successfully operated upon pulmonary embolism in 
animals, but as 3^et there is no authentic case of successful removal m 
the human ” 

Before the German Surgical Congress of 1924, M Kirschner presented a 
patient upon whom he had successfully operated for this otherwise lethal 
malady This was the first successful case 

A W Meyer presented at the 1927 meeting of the same society, a fine 
looking woman of fifty-four years, similarly rescued by him Meyer adds 
useful additional details of technic 

^ Archiv fuer Klinische Chirurgie, vol cxlvni 

Weller VanHook, M D , 

of Chicago, III 

COMPLETE DOUBLE UTERUS WITH SINGLE VAGINA 

Double uterus pei se is not a very rare condition However, only two 
cases like mine have been reported in the literature up until 1924 (see below) 

Dambrm and Bernardbeig,^ in 1924, made an elaborate report reviewing 
the literature of the various varieties of double uterus They found only 
two cases in which there were two distinct uteri, two distinct cervices and only 
one vagina 

It will, therefore, be seen that this particular type of anomaly, in which 
each uterus was distinct and separated from each other on either side of the 
medial line, each with its own cervix but with a single common \agina, is \er> 
rare and as I have recently met with a case of this kind which is given below, 

I think It worthwhile to place it on record In the recent literature I have 
found no exactly similar case In Macgown’s - case there ^\ere two uteri, two 
cervices and one vagina but this latter was divided by a fleshv septum with 
the clitoris and labue normal In MoenclTs ^ case there were two uteri, two 
cervices and one vagina , but the two cervices w’ere situated side by side and 
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united in the middle by a sagitally disposed fibrous band In de Muylder’s ^ 
case there was one vagina and two uteri, but the latter were probably in com- 
munication at the internal os as theie was only one cervix 

The clinical and pathologic aspects of the various types of double uterus 
have been exhaustively dealt with in the reports by Palmer Findley and Dam- 
brm and Bernardbeig already cited, also in a report by Guilleminet and 
Michon Palmer Findley ® collected 132 cases of complete double uterus and 

, reported three cases of his 


Interu-terine fieptum. 



own In all these cases 
there was a complete dou- 
bling of uterus, cervix and 
vagina and every patient 
had been pregnant It 
would be superfluous to 
reiterate them and I will 
merely confine myself to 
leporting the facts of my 
own case 


Case — Mrs L S (Case 
No 33778), forty-one years 
old, female, white, housewife 
by occupation, was admitted 
to the American Hospital on 
November 3, 1927, and dis- 
missed November 17, 1927 
Hist 01 3' — Menstruation 
began at fourteen, twenty-eight day type, flows four davs without inconvenience Patient 
has been married twenty-one years No miscarriages Has one daughter born nineteen 
years ago, living and well, full term child, weighed 6j54 pounds at birth, no difficulties at 
delivery, normal labor Following delivery she was told she had “falling of the womb , 
and she felt the uterus descending and protruding from the vagina 

Patient had usual diseases of childhood , much trouble with teeth and had influenza 
and pleurisy She has always been a sufferer from chronic dysmenorrhoea Patient 
notices, in the standing position, that the uterus comes out of the vagina about two 
inches The prolapse is so marked during the menstrual period that the uterus becomes 
adherent to the menstrual pad During menstruation she has bearing down pains from 
the sacrum to the lower abdomen 

Physical Evaimnation — ^Well-nourished female, not acutely ill Temperature 9^ > 
pulse 84 of strong quality and normal rhythm Blood pressure, systolic 140, diastolic 
94, respirations 20 Examination of head neck and extremities negative Examination 
of abdomen reveals a palpable spleen The uterus is palpable through the abdominal wall 
as an irregularly outlined mass Vaginal examination reveals the presence of two 
cervices (Fig i), one of which is somewhat larger and presents a stellate laceration 
Both cervices present at the mtroitus vaginse 

Opeiation — Under ether narcosis, the abdomen was opened, by a median incision, 
and after packing the bowels out of the way, two distinct uteri presented They were 
attached by a musculo-fibrous band at the uterocervical junction Each uterus had one 
normally formed Fallopian tube and one ovary Both fundi were of equal size and normal 
configuration A supra-vaginal hysterectomy was done After ablating the uteri two dis- 
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tinct cervical canals were visible Plastic of the cervices They were then treated in the 
usual manner, pentonealized and attached to the anterior abdominal wall 

The abdomen was closed without drainage Patient made an uneventful recover}, 
leaving the hospital fourteen days after the operation Wound healing per primam 

Pathological Rcpoit — (Dr J J Moore) — The specimen is a double uterus, with 
both uteri opened exposing their endometrium — hardened in formalin— and amputated 
supracervically Both uterine bodies are of about the same size, measuring 4 cm longx 
3 cm wnde, wuth average thickness of w'alls about 2 cm They are attached to the upper 
part of the cervix The endometrium in both uteri is apparently about i mm thick and 
blood-stained Each uterus has a Fallopian tube attached, the ovary being included wuth 
one of the tubes This tube is about S cm long x o 5 cm in diameter, and the attached 
ovar} , wdiich is fibrotic, measures 3 cm x i cm x 0 6 cm The other tube is about 9 cm 
longx 05 cm m diameter Neither tube shows any definite pathological change, grossly 
Miaoscopic Examiuation — Sections show no essential differences in the endome- 
trium and muscular w'all of the twm uteri 

REFERENCES 
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Gynecology tor Students and Practitioners By Thomas Watts 
Eden and Cuthbert Lockyer Third Edition New York The Macmil- 
lan Company, 1928 

This IS the third edition of the well known English text-book of gyne- 
cology by Eden and Lockyer This is a work with which the writer is 
exceedingly familiar through five years of acquaintance as the preferred text 
in gynecology at New York University and Bellevue Medical School The 
retention of Eden and Lockyer as the text-book of choice through these 
years, speaks of the attitude of the gynecological department toward this 
work as no review can do The present edition retains the high standard of 
Its predecessors It has been brought abreast of modern gynecological thought 
by the inclusion of such topics as recent researches in relation to menstruation 
and the corpus luteum and the work of Sampson as well as a presentation of 
the blood sedimentation test m relation to gynecology 

It IS not the intention of the writer to offer a detailed review of this work 
for this would entail rewriting this edition or offering another This text has 
maintained its position because of an excellent presentation of the ground 
facts in our specialty without which a superstructure is impossible Gyneco- 
logical anatomy and physiology are clearly and ably presented Considerable 
space IS given to such subjects as the follicle theory of menstruation and the 
influence of the corpus luteum The entire text is replete with excellent 
illustrations The number and clarity of the microscopical plates is unusual 
Many of these are in colors 

As IS true in all works there are many personal opinions of the authors 
with which the writer differs This is most often noted in a consideration of 
therapeutics where differences may arise wuthout affecting what we have 
called the ground facts in gynecology In the section devoted to gynecological 
diagnosis considerable space is rightly given to tubal insufflation with both 
gas and opaque substances We were surprised to find an absence of any 
reference to Rubin’s work in America in this field In considering hemor- 
rhage and radiation the text is too brief and m several places misleading, 
for example in considering menorrhagia prior to the menopause a dose of 
2400 milligram hours is advised with the suggestion that this be repeated in 
SIX weeks if necessary This is a much larger dose than we are accustomed 
to, nor do we at all agree that radiation is suitable only for benign conditions 
and that radical operation should be applied in malignancy 

In the consideration of gonorrhoea in women we cannot follow with the 
authors in their endorsement of intra-utenne applications in corporeal infec- 
tion nor in their apparent complete acceptance of diathermy in this field 

From an American standpoint we feel it an error to include in a text on 
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gynecology a. consideration of such subjects as cystitis, pyelitis, acute appen- 
dicitis and diverticulitis Is not this an unwai ranted excursion into the fields 
of uiology and general surgery^ 

The concluding portion of the text on operative gynecology is a valuable 
addition in which many of the more common operative procedures are well 
illustrated and described 

In conclusion the wiiter wishes to state that m his opinion this book 
occupies Its present position because of its most able presentation of gyne- 
cological pathology In many ot our American texts there is an absence of 
this necessary foundation Eden and Lockyer have ably correlated gyneco- 
logical anatomy, physiology, and pathology presenting these ground factors, 
111 our specialty, m a clear and concise manner with an abundance of micro- 
scopical as well as gross illustrations The writer, for these reasons, con- 
siders this edition an excellent text-ljook for students, a good book for the 
occasional gynecologist to consult frequently, and a ready refeience for 
the specialist 

FarDERiCK C Holden 

Gynecology By Howard A Kelly and Collaborators Pp 1012 
D Appleton Co , New York 

The author m chief has introduced into its text eighteen personal chapters 
representing those fields in which he has been so preeminently active and 
authoritative The work bears no relation whatever to his eailiei publica- 
tion and has incorporated all of the late innovations 111 this science which have 
so greatly aided the specialist 111 the treatment of relevant conditions Among 
these new^er items are to be noted protein therapy, psychiatry and mental 
hygiene, ureteral stricture, endothermy, ultraviolet radiation, extra-uterine 
pregnancy, sterility, endocrinology and organothei apy 

In all, forty-nine chapters are found necessary to cover the subject Both 
medical and surgical treatment are discussed 111 order to properly and exhaus- 
tively present the science of gynecology in all its ramifications hy twenty-one 
collaborators, each particularly interested in the special field which he pre- 
sents and whose preeminence 111 it particularly enhances the general value 
of the work 

The volume is adequately illustrated and the mere mention of the artists 
Max Broedel, Horn, Becker, Freret, etc , is proof enough of their excellence 
of execution The colored plates are particularly informative 

James Taet Pilcher 

Physical Diagnosis By Chas Phillips Emerson, A B , M D , Pro- 
fessor of Medicine, Indiana University School of Medicine Octavo, 553 
pages, 324 illustrations Philadelphia & London, J B Lippincott Co , 1928 

Diagnosis having become mechanized, attempts to standardize the same 
were but a natural sequence of the successive laboratory and instrumental 
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aids Thus a moie “Scientific Medicine” was being acclaimed at the expense 
of the “Alt of Medicine” based on the obseivance of Signs and Symptoms 
of Physical Diagnosis 

The appeal ance of this volume of 553 pages and 324 wholly original illus- 
trations IS most welcome as harking back to those foundations upon which 
the Art of Medicine is built 

One was wont to regaid a woik on Physical Diagnosis as covering par- 
ticularly the signs and symptoms of Lung and Heart This treatise is vastly 
more comprehensive and lepiete in the nanative of physical signs peculiar 
to all exposed and hidden regions of the body wheiefore it bids fair to be 
valuable alike to physician and sutgeon, whose perusal thereof should greatly 
fortify one’s failing sense of clinical medical and clinical surgical diagnosis, 
and heighten the appreciation of the medical student for time honored clini- 
cal teaching of physical methods which alone develop that prized attribute 
“Clinical Acumen,” a siiic qua non of the humblest practitioner of the Art 
of Medicine 

Physical Diagnosis of the abdomen is eveiy bit as complete as that of the 
thorax, and this chaptei is woithy of the attention of the surgeon as is the 
latter of the internist 

In short, recourse to the up-to-date methods of physical diagnosis are 
heie rendered most admirably, and dependence on them must needs lead to 
good diagnoses Each paragraph is initiated with heavy type and the salient 
features thereof likewise treated The index of 20 pages punted in double 
column still furthei enhances the worth of this w^ork 

Martin W Warl 
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MASSIVE (ATELECTATIC) COLLAPSE'^OF THE LUNG’ f 

By Leroy Sante, M D 
OF St Lotns, Mo 

ASSOCIATE PROFESSOR OF RADIOLOGT IV THE ST EOUIS UNI\ ERSITT SCHOOL OF MEDICINE 

Definition and Desci iption — Massive collapse of the lung is a condition in 
which one or more lobes, previously well aerated, suddenly, without apparent 
cause, lose their air content and collapse Sir John Rose Bradford^ has 
defined the condition as “an unusual condition in which the lung, without the 
presence of any gross lesion, such as bronchial obstruction, pleural effusion, 
etc , interfering with the free entry of air, becomes airless to a greater or less 
degree ” This condition is essentially an atelectasis and should not be con- 
fused with collapse of the lung incidental to pneumothorax , the two conditions 
have nothing m common 

In massive (atelectatic) collapse, the lung does not leave the chest wall 
In Its collapsed or atelectatic state the lung occupies a smallei space than it 
did when fully expanded To compensate for the space lost from collapse of 
the lung, the chest wall is depressed, the trachea, heart and mediastinal struc- 
tures are drawn over toward the involved side and the diaphragm is pulled 
upward The loss of air content produces consolidation of the lung fully as 
dense as that of lobar pneumonia 

Radiogiapluc Chaiacteusiics — The radiographic picture produced is most 
striking and quite characteristic One entire side of the chest shows a dense, 
homogeneous consolidation There is a definite narrowing of the chest cavity 
on the involved side, the ribs become more oblique and there is a decrease of 
the intercostal spaces The trachea, heart and other mediastinal structures are 
displaced toward the involved side, the tracheal displacement is always evi- 
dent, the heart may show varying degrees of displacement, ranging from 
slight to the extreme of being undetectable in the radiograph The apex beat, 
normally present in the left mammillary line may be displaced to a position in 
the 1 ight mammillary line Where the upper lobe alone is involved, displace- 
ment of the heart may be negligible and deviation of the trachea the only sign 
Compensatory emphysema of the unmvolved side may be very marked 

Physical Signs — The physical signs associated with this condition after 
collapse IS well established are likewise very striking Inspection reveals a 
flattening and immobilization of one side of the chest The respiratory func- 
tion IS cai ried on entirely by the othei lun g The percussion note is flat over 

* Read before the Second International Congress of Radiology, Stockholm, Sweden, 
July 23-28, 1928 

t From the Departments of Radiologj of St Mary’s Hospital and of the St Loins 
City Hospitals 
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the entire side and auscultation fails to elicit normal vesicular breathing The 
marked displacement of the trachea may give an erroneous impression of 
pneumonic consolidation 

During the preatelectatic state crepitant and sibilant rales may be heard 
over the collapsing lung This was observed in Cases IV and VI of our 
series, but its significance was not understood at the time Scott and Joelsoii - 
refer to such findings but over both lung fields 

The condition is most frequently encountered as a f>osi-opci ativc coitiph- 
cotion of abdominal and i octal qical p) ocedin cs, especially folloiinng appen- 
dectomy and herniotomy Its occurrence is apparently independent of the 
anaesthetic used, cases being leported following all types of anaesthesia, even 
spinal anaesthesia, or when local anaesthesia was used It occurs after fracture 
of the pelvis, or of the femur, and after injuries appaiently trivial to the chest, 
abdomen or buttocks The condition may result from post-diphtheritic paraly- 
sis of the diaphragm, or from diphtheria, poliomyelitis, or meningitis It is 
usually unilateral, occurring most fiequently on the same side as the trauma or 
operation Numerous cases of contralateral involvement are reported (our 
Case III is an example) Two instances of bilateral atelectasis have been 
reported, one by Bergamini and Shepard® following operation for uterine 
fibroid, and death occurred on the operating table Autopsy revealed total atel- 
ectasis of both lungs The second case was reported by Santee,'* as having fol- 
lowed septic abortion and apparently occurred in a physician’s office 

Reviezv of the Litei atm e — This condition is by no means a recent observa- 
tion It was first reported as a definite clinical entity m 1890 by W Pasteur,’ 
who described it as “massive collapse of tbe lung " His first observations 
were on thirty-four cases of post-diphtheritic paralysis of the diaphragm In 
the Bradshaw Lecture ® in 1908, he discussed the nature of massive collapse 
of the lung as contrasted with the scattered lobular collapse that may occur 
when the bronchioles are obstructed by secretions, and the alveoli slowly emp- 
tied by absorption of their air into the circulating blood He considered the 
cause of the collapse as due to paralysis of the diaphragm and other respira- 
tory muscles, and suggested that reflex inhibition of tbe diaphragm might lead 
to similar results 

In 1914, he again called attention to the condition as a post-operative 
complication of abdominal cases, reporting sixteen sucb cases which had been 
encountered 111 two thousand abdominal operations He also stated that he 
had seen a similar condition aftei injuiies to the chest wall The pathology 
m every instance was the same 

“Whenever — whether as a result of paralysis or of reflev inhibition of muscular 
action — the distending force acting on the lungs becomes less than that of the elastic am 
muscular agencies which tend to cause its contraction, the latter, so to speak, take charge 
with the result that the affected portion of the lung rapidly empties itselt of its con- 
tained air ’’ 

The disturbance m the respiratory function may be due either to paralysis 
or reflex inhibition from inflammation or pain 
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In the same year, Elliott and Dingley ® reported eleven cases all of which had fol- 
lowed abdominal operations After a complete anal3^sis of their cases, these writers came 
to the conclusion that immobilization of the diaphragm and shallow respiratory movements 
allowed the bronchioles to become blocked with secretions, the circulating blood absorbing 
the residual alveolar air They observed large amounts of mucopurulent sputum in all of 
their cases and concluded that atelectasis was a direct result of occlusion of the bronchi 
by this means 

Holmes " cites four cases and refers to twelve others found by Bradshaw among 3,559 
patients operated upon at the Middlesex Hospital from igo6 to 1910 These cases all 
developed among post-operative patients, especially after appendectomy and herniotomy 
Crymble “ reported fifteen cases after gunshot wounds which did not vary essentially 
from those resulting from abdominal operation 

In 1918 to 1920, Sir John Rose Bradford^ made a complete study'^ of the subject m 
connection with war wounds He failed to find any postmortem evidence of bronchial 
obstruction, pleural effusion or other lesion which might interfere with the aeration of the 
lung, and concluded that, while it seemed incredible, the evidence would seem to indicate 
that a reflex spasm of the bronchioles was the cause of the obstruction The condition 
was observed by him following injuries of the chest and trunk, after fractures of the 
pelvis or femur, and after gunshot wounds of the chest He cites an instance where an 
apparently trivial w'ound of one side of the chest w'as follow'ed by a collapse of the oppo- 
site lung, no anjesthetic having been administered, and no operative interference under- 
taken Some injury', how'ever, seemed to be present in all cases 

Briscoe,'^ m 1920, analy'zed the possible causes of massive collapse and concluded that 
it W'as produced “by the onset of inflammation affecting the muscles of the crus of the 
diaphragm, situated behind the peritoneum, one-half of the diaphragm and its synergistic 
and antagonistic muscles are out of action owing to inflammation of the muscle or the 
pleural membrane covering it ” 

In 1921, Scrimger '■ reported seven post-operative cases among 540 abdomiinl 
and rectal operations, six follow'ed herniotomy' or appendectomy, one follow'cd hemor- 
rhoidectomy 

In 1922, Ehvyn and Girsdansky ’’’ reported an instance of massive collapse after a 
laparotomy for penetrating stab wound of the abdomen In the same y'car, Hirschboeck 
reported three cases following abdominal operations which showed no variation from 
those already described m the literature Cutler and Hunt in this year also made a 
very painstaking study of post-operative pulmonary' complications They mention massive 
collapse as a possibility but assert that it never has been observed m their experience 

Regan,“’ in 1924, reported a case of collapse of the lung following poliomyelitis In 
the same year, Ritvo reported an additional case and presented a very complete study 
of the subject, with special emphasis on the radiological manifestations of the disease 
Early m 1925 Scott published a complete study' of all reported cases Aside from 
w'ar w'ounds (Barling and Morrison he found sixte-four cases in the literature, 

only thirty-six of w'hicli w'ere given in sufficient detail for analvsis To these he added 
four cases of his own observation, all occurring as post-operative manifestations, showing 
little variation from those previously' described Toward the end of the same year, Clicia- 
lier G Jackson and Walter E Lee show'ed the relationship between lobar atelectasis 
and obstruction of the bronchi by foreign bodies or secretion 

In 1926 and 1927, the w’riter " reported five cases each presenting some uiiiisu il 
feature These w'lll be discussed in greater detail later on m this communication During 
1926, additional cases were reported and the subject discussed from ^arlous angles b\ 
Mason,-"' Junghagen,'" Trout and Ho\ter,- Fades,-" and Beals''" None of these reports, 
how'ever, served to throw' any light on the ctiologe 

In 1927, Beigamini and Shepard" reported two cases of bilateral atelectasis which 
resulted m death Both came on immediately following operation One was in a woman 
who W'as operated for fibroid She was m good condition before operation but died on 
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the table, autopsj revealing bilateral atelectasis The second case followed septic abortion 
Santee * reported a similar case 

Scott and Joelson® call attention to the influence of posture on the development of 
massive collapse and cite a very remarkable case m which on two separate occasions the 
same individual was operated for kidney stones on either side and suffered massive 
atelectatic collapse of the opposite lung on each occasion They cite numerous other 
instances where the position of the patient may have been a definite factor m producing the 
collapse Churchill and Holmes stress the theory that “collapse is the result of a 
combination of obstruction of the bronchioles by inflammatory oedema and secretion and 
reflex immobility of the diaphragm” Churchill asserts that bronchial obstruction is 
essential to collapse Hearn and Clerf “ demonstrate progressive remflation after repeated 
bronchoscopic examination and removal of mucus Additional reports and discussions in 
1927 were made by Benedetti,'’^ D Y and J P Keith and Bell,““ Solem,°“ Mastics, Spittler 
and McNamee,^^ Asper,'’- Campbell,'’'’ Diez,” Garrett,” McKinney and Porter,'”’ Kletz,'” 
Brennemann,'^ Leopold,*” F J Smith and Davidson,*” Peppard,** Scholty,”^ Tidy and 
Phillips,'’” Carlson and Luckhardt,”” Harrington,®" and Lewd and Rityo®* 

TWO GENERAL T\PES OF INVOLVEMENT 

From a consideration of the leported cases it will be found that the disease 
manifests itself in two more or less well-defined forms one in which the 
symptoms of respiratory distress predominate, the other m which any respira- 
tory phenomena are entirely ovei shadowed by other manifestations In the 
first type, the onset is usually quite sudden, within one to four days after 
operation or trauma, with pain in the chest, dyspnoea and rapid pulse The 
patient may even become cyanotic The temperature, usually normal at first, 
later acquires an irregular character, ranging from 98 6 ° to as high as 102 5° 
or 103° F , within a few hours Aftei a few days a cough develops and there 
may be a small amount of mucopurulent sputum The development of the 
fever seems to run parallel to the quantity and character of expectoration 
The sputum is never bloody or of the “prune juice" type The white blood 
count IS somewhat higher than normal, advancing steadily, and with the 
appearance of mucopurulent sputum reaches as high as 20,000 per cmm 

In the second type the pulmonary symptoms, as has been said, are entirely 
secondary to other symptoms — either an exciting trauma or operation, or some 
pain in a distant part There is no pain in the chest and little if any embar- 
rassment of the respiration or change 111 the pulse rate Although the cough, 
fever and leucocytosis may subsequently develop, they are usually attributed 
to the inciting condition In such cases the chest condition is usually discov- 
ered incidentally during physical or radiographic examination 

Regardless of the type of involvement, the duration is usually from one to 
three weeks The condition may terminate rapidly by a sudden remflation, 
and reestablishment of the respiratory function or may require several weeks 
for complete recovery When sudden remflation occurs, the reexpansion of 
the lung can be detected immediately in the radiograph, the lung field taking 
on a normal appearance m a few minutes The slower method shows an 
irregular reestablishment of the respiratory function by successive aeration 
of small patches of lung tissue, complete remflation requiring several days 
or weeks 
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Pathology — Veiy few autopsies are recorded from which the true char- 
actei of the pathology involved in the condition can be determined 

Pasteur “ recorded eight autopsies in which massive collapse of the lung followed 
diphtheritic paralysis of the diaphragm, m five of which massive atelectasis was demon- 
strated He was unable to find any bronchial obstruction which could account for the con- 
dition m any instance In every case he noted a thick fibrinous exudate over the diaphrag- 
matic surface and pleura Bradford,^ Briscoe,’^ Bergamini and Shepard, Santee" and 
others have made similar autopsy observations in cases which followed war wounds 
and operations 

Bradford failed to reveal any evidence of “gross lesion such as bronchial obstruction, 
pleural effusion, etc, interfering with the free entry of air ” Elliott and Dinglej ® 
emphasize the presence of a large amount of mucopurulent secretion m the bronchioles 

Bergamini and Shepard failed to find any evidence of obstruction “Gross exam- 
ination of the collapsed lung gave no evidence of bronchial obstruction There were no 
gross particles m the bronchi Neither was there any of the mucopurulent secretion so 
strongly emphasized by Elliott and Dingley and by Churchill as a probable etiological 
factor Uniform dilatation and engorgement of the capillaries, arterioles and venules 
strongly suggest probable vasomotor disturbance ” 

Santee records similar findings 

Briscoe found a thick fibrinous exudate over the pleura and diaphragm similar to the 
findings recorded by Pasteur 

Microscopic section of specimens in all instances showed extensive atelectasis, but in 
each instance a few rounded globules of air remained 

Case I of our series was autopsied disclosing the same general condition A similar 
exudate covered the pleura, and microscopic examination of the lung tissue sliowcd 
atelectasis without cellular reaction On opening the pleural cavity the chest wall resumed 
Its normal contour and the lung did not fill the chest cavity 

CASES OBSERVED BY THE WRITER 

Six cases have come under my own observation These I describe, not 
only on account of the rarity of the condition, but also because each case has 
certain features which are somewhat unusual Of these the first five have 
been previously reported m the Jour Amer Med Assn , vol Kxxvin, 

P 1539^^ 

Case VI is here presented for the first time and is unique m that it represents a 
complete radiographic record of this condition from the time of injury, throughout the 
developing collapse, to complete subsequent inflation This case occurred on the scr\icc 
of Doctor Cole, to whom I am indebted for this report A G, white, male, aged twciiti, 
was admitted to the hospital at 4 45 a m , on January 18, 1928, shortly after the automo- 
bile which he was driving had been struck by a railroad tram Physical examination 
disclosed multiple abrasions, contusions and lacerations of the scalp, bodj and extremities 
X-ray examination revealed the twelfth rib on the right side completely pulled from its 
spinal attachment and displaced about an inch to the side (Fig i ) There was no cm- 
dence of other injury to the skull, spine or chest, no evidence of a hollow' mscus (no free 
air m the abdomen) and the diapJnagms zvctc vi nonnal position Shortlj after admission, 
the patient passed blood 111 the urine On admission, temperature w'as 98 4° F , pulse rate 
1 12, respirations 24 per minute, blood pressure ii5/55i w'hite blood cells, 7,000 

On the afternoon of the same day (January 18), radiographic examination of the 
chest w'as made (Fig 2) In the few’ hours intervening between these examinations, the 
right diaphragm had become elevated, and was immobile, there was also an irregular 
accentuation of the lung markings throughout the right chest Ph\sical examination 
made the morning of Januari’ 19 (scarcely more than tw'ent3-four hours after the mjurj), 
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revealed a flat percussion note over the entire right chest Radiographic examination on 
January 20, showed a typical picture of massive collapse of the lung (Fig 3) During 
the night, the pulse rate reached 140 per minute and the respirations were as frequent as 
40 per minute Within a few hours these dropped to a pulse rate of 88 and respiration 
rate of 20 Further radiographic examination, made January 23, revealed almost com- 
plete reexpansion with only a very small atelectatic area remaining in the lung (Fig 4) 
No therapeutic measures were attempted, other than the ordinary rolling about in bed 

The points of interest in this case were 

(i) The complete record afforded by examination within a few hours 
after injury, showing the diaphragmatic position normal, (2) the radiographic 
record in the films taken within ten hours after injury, showing the beginning 

of collapse, (3) the evi- 
dence of complete collapse 
within twenty-four hours 
after injiirv, and (4) the 
spontaneous reexpansion 

ETIOLOGICAL THEORIES 

From a consideration 
of all reported cases four 
hypotheses have been ad- 
vanced as possible expla- 
nations of the cause of 
this condition 

1 The paralytic the- 
ory, that the collapse of 
the lung IS due to pressure 
exerted by the collapsed 
chest wall and elevated dia- 
phragm, resulting in turn 
from jiaralysis of these 
structures That the re- 
sulting sluggishness of 
resjiiration permitted col- 
lection of secretion in 
bronchioles which caused this obstruction, and that the air remaining in the 
alveoli of the obstructed area was absorbed by the circulating blood In other 
words, the pressure of the chest wall and diaphragm is considered primary, 
the lung collapse, secondary ( Supported especially by Pasteur ) 

2 The diaphragmatic infection theory, “that due to the onset of inflamma- 
tion affecting the muscles of the crus situated behind the peritoneum, one-half 
of the diajihragm and its synergistic and antagonistic muscles are out of action 
owing to inflammation of the muscle or the pleural membrane covering it 
This results in a disturbance of the respiratory function which in turn leads 
to collapse (The view held by Briscoe ) 

3 The spasmodic reflex theory, that some sjiasmodic reflex of the bron- 
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Eig 1 —Case VI Patient was struck bj a train a feu hours 
before uhich resulted in complete severance of the twelfth rib 
from its spinal attachment The urine contained blood showinR 
injurv to the kidney on this side Eilm taken at that time showed 
normal position of the diaphragms 
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chiolcs tauscs them lo become ocduclcci. peimittmg the subsequent absorption 
ot an in the ‘segment of the lung involved (Explanation advanced by Sir 
John R IE ad foul ) 

4 The simple obstiuction theoiy, that obstiuction of the bronchioles by 
''Ctictions IS the cntiie exjilanation, such a condition being all that is necessary 
toi the devclojinicnt of the othei featuies of the condition, and any disturbance 
of the lespiiatoiy function, puiely incidental (Obseivations of Jackson 
and Lee ) 

5 The angionciiiotic theoiy that the rajndity of development of the con- 

dition in ceitain instances and the dilatation of the capillaiies and engorgement 
ol the blood-\ cssels lend 

W1 


Cl edence to this theoiy ac- 
toiding to Beigammi and 
Shepard Both Gwyn''*’ 
and Scott also mention 
this possilnhty 

6 The postui e theoi y 
that the ]iosition assumed 
by the patient dm mg post- 
operative convalescence 
ma} fa^ol the pioduction 
of this condition This 
view IS held by Scott and 
Joelson 

7 The theory of com- 
bined obstruction and iin- 
paiied respiration that 
“collapse IS the result of 
a combination of obstruc- 
tion of the bronchioles by 
inflammatoiv cedema and 
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Fit. 2 — Cise VI Twehe hours later, elevation and immobili 
zafion of the diaphragm uas noted, and a definite haziness and 
accentuation of the lung markings over the right lung The proc 
ess was eMdciitly going on at this time 


w/ 

secretion, and reflex immobility of the diaphragm,” the view^ held byChurchdl, 
and also mentioned in substance by Elliott and Dmgley 


DISCUSSION BAS1:D on clinical OBSERVATIONS, PATHOLOGICAL FINDINGS AND 

EXPERIMENTAL EVIDENCE 

The original contention of Pasteur that this atelectatic condition was due 
to the jiressure of the depiessed chest wall which resulted from paralysis of 
the diaphiagm and other respiiatory muscles, is not borne out by the facts 
In patients stiffeiing from tubeiculosis, in whom one of the phrenic nerves 
has been sectioned as a therapeutic measure, this condition has never resulted , 
consequently some other factor must have been a contributing cause in Pas- 
teur’s original cases Elliott and Dmgley performed experiments on rabbits, 
sectioning the phrenic neive and othei nerves influencing respiration and never 
witnessed this phenomenon Biiscoe likewise performed section of the phrenic 
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nerve with similar results, while Coryllos and Birnbaum failed to produce 
the condition after phrenicotomy 

At the autopsy of our fiist patient, on opening the chest cavity, the chest 
wall assumed its normal contour and the lungs failed to fill the entire cavity 
This would indicate that the depression of the chest wall was secondary to 
lung collapse and not the primaiy factor in producing this lung condition In 
Case V of our series also, where atelectasis was associated with pneumothorax, 
the chest wall was never retracted Elkin measured the intrathoracic pres- 
sure in patients suffering with massive collapse and found the negative intra- 
pleural piessure increased Noimally the intrapleural pressure vanes from 

—9 mm Hg on inspira- 
tion to —2 mm Hg on 
expiiation In the three 
cases cited by Elkin, the 
negative pressure was 
more pronounced in both 
chest cavities The great- 
est variation noted was 
— 12 mm Hg on inspira- 
tion and —15 mm Hg 
on expiration on the in- 
volved side, —6 mm Hg 
on inspiration and —8 
mm Hg on expiration on 
the uninvolved side In 
the rontgenographic ob- 
servations made in Cases 
I and VI, there was re- 
traction of the trachea be- 
foie definite indications 
of collapse of the lung or 
sinking in of the chest 
wall In Case V, where 
spontaneous pneumotho- 
rax occuried in association with massive atelectatic collapse, the chest wall 
did not become sunken and there was little if any displacement of the walls of 
the pleural cavity W e must conclude, therefore, that massive collapse of the 
lungs does not occur solely as a result of paralysis of the diaphragm or other 
respiratory muscles, nor from pressure of the chest wall 

Briscoe’s supposition that collapse is produced by a lack of synchronism 
between the diaphragmatic movements brought about by retroperitoneal infec- 
tion of the crus of one or other diaphragm, cannot be upheld because at best 
it would explain abdominal cases only, and post-operative cases in wh^ch there 
had been infection Many cases have been cited where the condition came on 
so quickly after trauma (gunshot wound) that infection would be impossible 
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3 — Case VI T\%entj foiu hours after nijurj there was com 
plete atelectatic collapse of the right lung 
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llic cases icpoitcd by Beigamnii and Sliepaid and by Santee in which collapse 
occmied dmiinr opeialion, would lule out infection as an indispensable cause 
In Cases IT and VI of oiu senes, also, collapse followed so soon after injury 
as to make infection impossible Rnscoe’s basis foi this assumption of infec- 
tion as a cause lies in the detection at autopsy of a thick fibrinous exudate 
o\ei the pleuia and dia- 
phiagm A similai exu- 
date was noted b} Pasteui 
111 lus autopsies of post- 
diphtheiitic patients and 
111 the aiitops) which was 
perfoimed m Case I of 
our series this findmsr w'as 
also confirmed In all of 
these cases, how ever, a jire- 
Mous infection had been 
established No evidence 
of such an exudate w'as 
present in anj of our cases 
in which sudden complete 
reinflation occurred Com- 
plete, lapid reinflation 
was noted m Cases II, 

III, IV and VI and m 
none of these w'as there 
evidence of such an exu- 
date Reinflation w^as so 
rapid that there w’^ould 
have been no time for the absorption of an exudate had it been present The 
autopsy reports of Bergamini and Shepard and of Santee on their cases do 
not mention this finding 

We must conclude, therefore, that surely, m many cases, infection of the 
diaphragm plays no part m the production of collapse and that m such cases 
wdiere a thick, pleural exudate does form over the diaphragm and pleura, it is 
rather the result of inactivity of the diaphragm than the cause of any interfer- 
ence wuth its motion In every case reported m the literature, the appearance 
of an exudate is m association with an established infection 

The theory advanced by Bradford, that collapse of the lung is brought 
about by a reflex stimulation of the constrictor nerve fibres to the muscles of 
the bronchioles, remains still to be considered Ample experimental evidence 
is found of the existence of constrictor nerves and muscle fibres on the bron- 
chioles sufficiently strong to produce complete and prolonged constriction 
(Longet , Auer and Lewis That such constriction ever results m atelec- 
tasis, however, has never been pi oven The frequency with which the condi- 
tion follows abdominal operation would lead one to suspect that an insult to 
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function Spontaneous reinflation occurred in this case 
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the vagus nerve might offer the reflex stimulus for this occuiience Briscoe, 
howevei , performed numerous experiments in which m an attempt to produce 
this reflex spasm he irritated the peiitoneum, stimulated the vagus, etc, all 
without results There is, therefore, no direct evidence m support of the view 
that reflex hi onchial spasm is the cause of the disease, although there is evi- 
dence to indicate that conti actions of the hi onchial nnisciilatin e may be suf- 
ficiently powerful to shut off the bronchi 

Bronchial obstruction by secretion alone is the cause suggested by Jackson 
and Lee Long before the discovery of this condition it had been observed 
that when a foreign body completely occluded a bronchus, the portion of the 
lung supplied by the obstructed bronchus became atelectatic Mendelssohn'’^ 
in 1845, and m the following yeai, Traube,'’’- produced atelectasis by occluding 
the bronchi with paper wads, shot and acacia Lichtheim^^ m 1879, found 
that introduction of a stick of laminaria into a bronchus of a rabbit caused 
atelectasis of its lung segment within a few hours, provided the circulation 
of the blood was left intact If the blood-vessels to this section of the lung 
were ligated simultaneously with the obstruction of the bronchus, the air 
remained in the obstructed lung and atelectasis did not ensue From this it 
was concluded that the residual air is rapidly absorbed by the circulation 
Similar observations by Chevalier Jackson and his co-workers on foreign- 
body atelectasis m human beings, has resulted in the same conclusions Clini- 
cians (Golden^'* , Chizzola®^) have observed that bronchial tumors, when they 
completely obstruct, produce within a very short tune a complete atelectasis 
of the segment of the lung supplied by the bronchus 

Partial obstruction results in emphysema Since the diameter of a bron- 
chus is smallest during expiration, obstruction first occurs during this phase of 
respiration, the air which is drawn in during inspiration cannot subsequently 
be expired and remains trapped This phenomenon is the basis of Manges’s 
diagnostic sign for non-opaque foreign bodies in the lung Obstructive emphy- 
sema IS caused by the partial obstruction of a bronchus The excellent experi- 
mental work of Coryllos and Birnbaum m which a bronchus was obstructed 
to varying degrees by inflation of balloons introduced through a bronchoscope, 
serves to confirm these previous observations and to establish beyond a doubt 
the relationship between complete bronchial obstruction and atelectasis, but 
leads no closer to a solution of the problem in spontaneous “massive collapse 
of the lung, where no evidence of foieign-body obstruction has been found 

Aspiration of secretions alone could hardly explain the condition since 
patients, aspirating barium sulphate through broncho-cesophageal fistulie, never 
develop atelectasis Likewise, no case is reported after tonsillectomy and there 
is abundant proof of the extreme degree of aspiration which frequently occurs 
during this operation In no recorded autopsy was there any evidence of 
bronchial obstruction 

That it IS possible for thick fluids to result in atelectasis under certain 
conditions is demonstrated in a case cited by Hickey, in discussing a recent 
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comniuiiKalion by Di Picslon 13 Foiestiei In Hickey’s patient, mas- 
sne collapse followed the intiatiacheal injection of iodized oil used for diag- 
nostic pill poses 

The ia])idily with wdiich the condition develops in ceitain instances, and 
the engoigcinent and dilatation of the capillaries suggests the possibility of 
A.isoniotoi distill hance as a contiihuting etiological factor Gwyn mentions 
that niassno collapse may he due to some such action and Scott also is 
iminessed with this possibility Beigamini and Shepard state that the “uni- 
foim dilatation and engoigement of the capillaries, arterioles and venules 
stiongl} suggest a piohahle vasomotor disturbance” The rapid onset m the 
cases ohsened In them ‘hvould seem in itself to rule out the theory of obstiuc- 
tion of the hionchi w'lth subsequent absorption of the alveolai air” They 
suggest some such exjDlanation as angioneurotic oedema 

Postuie alone as an etiological factoi has been stressed by Scott and Joel- 
son To cite one notable case in wdiich massive collapse occurred m the contra- 
lateial lung on two successive occasions after operation on the twm kidneys 
Biiscoe had pieviously suggested position as a possible cause 

The theoi} of combined ohstiuction and impaired respiration is the view 
upheld h}’’ Chin chill He asseits that there can he no atelectasis without 

hionchial ohstiuction 

\\ hen w e considei the facts, we have no clinical or experimental evidence 
for thinking that atelectasis can occur under any other condition than actual 
mechanical hionchial occlusion If w'e assume that there can be no atelectasis 
wMthoiit pievious hionchial ohstiuction then the manner in which the obstruc- 
tion IS brought about alone lemains to be considered What extraneous influ- 
ences aie there wdnch could account for the accumulation of secretion in the 
laigei hronchH Obviously, the loss of sensation of the trachea and larger 
bronchi and the consequent interference with the expulsive mechanism which 
IS normally pi esent — cough reflex and ciliary action of the mucous membrane 
The cause of such loss of sensation on the part of the trachea and bronchi, 
then, becomes the chief point of consideration, atelectasis is merely the natural 
couise of events wdnch would be expected under these circumstances Will 
loss of bronchial sensation explain all instances and circumstances under which 
the condition is found ^ 

Infectious cases might w^ell be explained in this manner There is abun- 
dant evidence that extieme toxicity can abolish the tracheal reflex This is 
seen m instances where individuals toxic from intestinal obstruction or septi- 
caemia, aspirate barium sulphate into the lungs without discomfort Pasteur s 
original cases following diphtheiia, cases reported following acute poliomye- 
litis and Case I of our owm series in which the causative factor was probably 
septicaemia, are examples The loss of tracheal reflex m operative cases might 
also lie explained either by anaesthesia produced by morphine, or other hyp- 
notics given to quiet the patient, especially if he were permitted to remain in 
one position for an extended period of time after the operation Pre-operative 
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administration of moiphine has been offered as a possible explanation of post- 
operative abscess of the lung, the analgesia produced preventing the normal 
expulsion of infected material aspirated during operation This theory would 
explain contra-lateral involvement which is occasionally encountered in post- 
operative atelectasis as seen in Case III of our series The case referred to 
by Doctor Hickey in which massive collapse followed intratracheal injection 
of iodized oil, might well have been due to the previous injection of cocaine, 
administration of morphine, or large doses of luminal (which is supposed to 
counteract the constitutional effect of cocaine) prior to injection and permit- 
ting the patient to he quietly after injection But toxicity alone will not 
explain all cases in which the phenomenon occurs 

There remain for consideration those cases in which the condition develops 
after injury (Cases IV and VI of our series), and severe physical strain It 
IS conceivable that some reflex might result from injury to a remote part of the 
body It IS not uncommon to see patients so severely injured m one part of 
the body that the pain from a less severe injury elsewhere is inhibited or over- 
shadowed During the war it is possible that severe fighting conditions, high 
nervous tension and extreme exhaustion incidental to battle, might result in 
the inhibition of the cough reflex Numerous instances have been encountered 
during the war and m civil life where abdominal operations were performed 
without an aiijesthetic upon individuals m a profound state of exhaustion In 
the strain of competitive athletics could not the great nei vous tension and mus- 
cular effort (Case II) produce such reflex inhibition from fatigue^ 

The one constant finding in all instances is immobilization (not paralysis) 
of the diaphragm While the collapse itself is often on the opposite side to the 
opeiation or injury which piecedes the condition, the diaphragmatic immobili- 
zation IS always on the same side as the collapsed lung If aspiration of secre- 
tions alone were the cause, diaphragmatic excursion should be resumed after 
the dislodgement of the obstruction and reinflation of the lung This is not 
found to be the case , diaphragmatic immobilization often remains for days or 
weeks after reinflation This would seem to indicate that it is inactivated in a 
defense reflex 

Is It not conceivable that the bronchioles might also be contracted from a 
similar reflex spasm ^ Sibilant rales have been detected by others intermit- 
tently over the lung during the time preceding collapse, and the same observa- 
tion has been made by clinicians in our cases before it was known that collapse 
was developing May it not be possible, then, that collapse occurs as a result 
of a combination of all of the factois here noted'' 

It seems most logical to suppose from the available evidence that massive 
atelectatic collapse of the lung results from a simultaneous inhibition of the 
cough reflex by some toxic or reflex stimulus in association with an impair- 
ment of the respiratory function, either immobilization of the respiratory 
muscle from a defense reaction, or paralysis from toxic neuritis This in turn 
permits the accumulation of secretions, blocking the bronchi and resulting n"* 
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alelcLlasis Postuie favois the development in the most dependent portion 
Occuinng alone, these factois may not be sufficient to produce the condition, 
then simultaneous occuiience, howevei, may be all that is necessary to result , 
m collapse 

DirrnRnxuAL rontgenoi ogical diagnosis 
i\rassive (atelectatic) collapse of the lung must be differentiated from (i) 
Lohai pneumonia (2) Lung abscess (3) Caseous tuberculous pneumonia 
(4) Rioncho-pneumonia (5) Lung tumor (6) Pleural effusion (7) Chronic 
mtei stitial pneumonia 

If one beais in mind the clinical histoiy and the typical Rontgen picture of 
massive (atelectatic) collapse, none of these conditions should cause confusion 
Massne (atelectatic) collapse most frequently follows abdominal oper 
ations 01 othei injury to the chest, abdomen, 01 pelvis The onset is sudden 
with pain m the chest, fever, dyspnoea, rapid pulse and leucocytosis There 
are the ph3'sical signs of massive consolidation At this stage the condition 
may resemble lobai pneumonia, especially insofar as pneumonia is a frequent 
post-operative complication The one distinctive sign is the retraction of the 
heart and mediastinal structures tow^ard the involved side and sinking m of 
the chest w all on that side Uncomplicated lobar pneumonia does not produce 
de\ lation of the trachea or displacement of the mediastinal structures If alve- 
olar absorption takes place lapidly and there is still some obstruction of the 
bronchi b}’- secretions, displacement of the trachea may be present as a mani- 
festation of the atelectasis present Under these circumstances lobar pneu- 
monia in the resolving stage cannot be differentiated from massive collapse 
If only a single lobe, for instance the upper, is collapsed, the phenomenon 
of sinking in of the chest and pulling over of the heart does not occur, since 
the slight difference in space caused by collapse of a single lobe is compen- 
sated for by emphysema of the remaining aerated lung Even in this instance, 
how'ever, there wull be definite displacement of the trachea which will establish 
the true nature of the condition If there is ever doubt about the consolida- 
tion being due to lobar pneumonia, lung abscess, caseous tuberculous pneu- 
monia, or any consolidation other than massive collapse, a safe diagnostic 
procedure is to roll the patient over upon his umnvolved side and cause him 
to cough An atelectatic lung where there is no bronchial obstruction should 
immediately remflate , consolidation from other cause will not be affected 
After a few days the patient begins to cough, and after a time brings up 
a varying amount of mucopurulent sputum At this stage the condition may 
be mistaken, clinically, for lung abscess or caseous tuberculous pneumonia 
Rontgenographically, however, the picture is usually quite distinctive The 
formation of secretion, it should be remembered, is one of Nature’s methods 
by wdnch inflation is reestablished, so that at this stage, patches of reinflation 
may be seen here and there in the atelectatic area, and the picture may become 
confused With beginning reinflation of the lung, the first structure to return 
to normal position is the trachea, so that this might have resumed its position 
in midlme if there is much evidence of reinflation The narrowing of the 
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interspaces and shallowness of the chest on the affected side would still be 
present to establish the diagnosis, however At a somewhat later stage, where 
the process has been allowed to go on to remflation by degrees, a stage is 
reached in which all of the displaced structures again assume their normal 
positions, and even at this stage there may be considerable irregular atelectatic 
areas remaining m the lung It may, just at this time, be impossible to dif- 
ferentiate the condition from broncho-pneumonia Massive collapse, how- 
ever, IS unilateral, and broncho-pneumonia is usually bilateral 

Tumois of the lung may reach such enormous proportions as to com- 
pletely fill the chest Such tumors may continue to grow until they cause a 
displacement of the heart and mediastinal structures to the opposite side, but 
they never cause retraction toward the involved side, unless by their growth 
they occlude a bronchus which results in subsequent atelectasis 

Large pleural effusions, likewise may produce a homogeneous shadow 
involving one entire side of the chest In this condition, displacement of the 
heart and mediastinal structures awav from the involved side is the rule 
Such displacement may not be present due to fixation of the mediastinum 
from previous infection, but retraction of the mediastinal structures toward 
the involved side never results Occasionally a long-standing pleural effusion 
may have developed sufficient scar tissue in its surrounding capsule to cause 
retraction of the trachea, but this is very rare, and the other elements of the 
case will usually establish the true nature of the process 

Chronic interstitial pneumonia (chronic diffuse fibrosis of the lung) is the 
only other massive consolidation which causes retraction of the heart and 
mediastinal structures toivaid the involved side This condition is chronic, 
however, usually following some suppurative process in the chest and the scar 
tissue which causes the pulling over of the mediastinum likewise exerts its 
traction on the walls of the bronchi, causing bronchiectatic cavities to form 
These can be clearly seen through the consolidation They never occur in 
association with massive atelectatic collapse 

TREATMENT 

The fluoroscopic observation of immediate remflation of the collapsed 
lung after rolling the patient back and forth on the uninvolved side (affected 
side uppermost) and causing him to cough, gives a logical basis for this pro- 
cedure as a therapeutic measure This simple expedient has resulted in iniine- 
diate remflation in every instance which we have observed, and numerous 
confirmations of the observation have been brought to the writer’s attention 
m this country and abroad Chevalier Jackson and his co-workers, Hearn and 
Clerf, ha\e shown that remflation occurs following bronchoscopic removal of 
mucus from the bronchi The process of remflation may be slow, howe\er, 
and often is complete only after several bronchoscopic examinations It would 
seem advisable, then, in all instances to attempt the simple expedient of rolling 
the patient on the uninvolved side and causing him to cough before bronclio- 
scopic procedure is instituted Should this measure fail to produce reexpan- 
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Sion bionchoscopic examination should be resoited to, m order to detect any 
inccbanical cause foi the collapse Doctoi Jackson and members of his clinic 
ba\c demonstiated numeious instances of atelectasis from bronchial occlusion 
In nen glow tbs foicign bodies and anomalies of the bionchi, these condi- 
tions lepiesent atelectasis fiom mechanical obstiuction and are m no way 
similar to the cases heie under discussion Obviously simiMe change in posi- 
tion would bace no etlect on the atelectasis piodticed under such circum- 
stances and bionchoscopic examination w'ould he indicated for the detection 
of Its cause 


SUMMARY 

1 Massne atelectatic collapse of the lung is a definite clinical entity This 
name should he lesened foi cases follownng out the general clinical course 
herein mentioned in which theie is collapse of a pieviously well-aerated lung 
without mechanical obstruction fiom foieign body, tumor or anomaly This 
name is not entiiely desciiptive of the condition and will probably give place 
m time to a more scientific designation The term “acute lobar idiopathic 
atelectasis” has been suggested by Dr Seth I Hii sch Congenital atelectasis 
and atelectasis fiom mechanical cause such as foreign bodies, tumors and 
anomalies should not he so considered 

2 It IS characterized by sudden collapse of one or more lobes m a lung 
previousl} well aeiated from some unknown cause 

3 It IS most frequently observed after abdominal operations, wounds and 
other injuries such as fractuies of the pelvis or femur, but may follow appar- 
ently trivial injuries 

4 Rontgenographically, there is a dense consolidation corresponding to 
one or more lobes oi to an entire lung, homogeneous in character and resem- 
bling consolidation from pneumonia The narrowung of the chest on the 
mvohed side, the approximation of the intercostal spaces, the elevation of the 
diaphragm and thedraivingover of the heart and mediastinal structures toward 
the involved side, make the condition readily recognizable 

5 It seems most logical to suppose that the condition is due to a simul- 
taneous inhibition of the cough reflex by some toxic or reflex stimulus in asso- 
ciation wuth an impairment of the respiratory muscles, either immobilization 
from a defense reaction or paralysis from toxic neuritis, which permits secre- 
tions to accumulate and block the bronchus, and atelectasis results Neither 
alone is able to bring about this condition, a simultaneous occurrence is neces- 
sary foi its development 

6 The treatment is simple and consists in rolling the patient back and 
forth on the uninvolved side Ordinarily no other therapeutic agent is nec- 
essary This simple procedure has, in all instances in wdiich w^e have insti- 
tuted it (five), proved successful in promptly reestablishing aeration of the 
lung Jackson and his co-workers have reported reinflation after repeated 

* Personal communication 
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bronchoscopic removal of mucus from the bronchi and bronchoscopy should 
be resorted to if this simple manceuvre fails 
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SURGICAL LESIONS OF THE BILIARY TRACT* 

By Walter A Sherwood, M D 

OF BnooKLiN, N Y 

FROM THE DEPARTMENTS OF SUROFRY AND lATIIOIOGT OF THE BROOKLYN HOSPITAL 

The clinical and statistical features of this report are based on a study of 
two hundred consecutive cases of diseases of the biliary tract, admitted to the 
service of the writer during the past four years in the wards and private rooms 
of The Brooklyn Hospital 

The majority of these patients Cabout 65 per cent ) had been previously 
observed and a provisional diagnosis made m our out-patient department, but 
after admission to the hospital all of them were personally studied and cared 
for by the writer, or one of his associates, with the definite aim of attempting 
to clarify our own opinions and the viewpoint of our staff as well as to cor- 
relate, if possible certain clinical and operative findings with the laboratory 
studies and end results After hospitalization most of these patients were 
again returned to the clinic for follow-up observation and appropriate after- 
care where they were seen at regular intervals by the same members of the 
hospital staff, thus ensuring a unified system of surgical care and sequential 
study in the hands of a rather small group of men 

The results of laboratory investigations included, are based not only on a 
study of the two hundred cases covered in this analysis, but also on the exam- 
ination of material secured from the patients of other surgeons in the same 
hospital This review of pathological material was undertaken by James 
Denton at the same time that our clinical observations were begun In all, 
over four hundred gall-bladders were studied and the results of Denton s 
observations were summarized and published 111 the Aiclnvcs of Swgoy, ui 
January, 1927 In brief, he was able to characterize lesions of the biliary 
tract as primarily mechanical and circulatory disturbances rathei than infec- 
tious ones This conception, while at complete variance with the generally 
accepted explanation of gall-bladder disease, has been found of value to us in 
establishing a better understanding of the conditions encountered and we, 
therefore, propose to present an analysis of oui material in the light of this 
altered point of view 

In the first place, it may be of advantage to delineate briefly our conception 
of the salient features of biliary tract disease, based piimarily on clinical obser- 
vations but attempting at the same time to keep in mind the results of path- 
ological and bacterial studies which we believe to be accurate and useful 

In our experience, by far the greater number of disturbances of the biliary 
tract which may be successfully managed by the surgeon, and wuth the greatest 
relief and satisfaction to the patient, are those which have their basis m 
obstruction to the normal flow of bile through the duct system and by far t le 
most common and frequent cause of such obstruction is the pres ence of stones , 

* Read before the New York Surgical Society, March 14, 1928 
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gi.ncl, OT inspissated bile in the gall-bladdei, cystic, common or hepatic ducts 
The s}mptoms and eflects of stones depend on then si/e, number, to some 
degree on their chemical charactei istics, and finally on their location m the duct 
system They may he found m aii}’^ of the following places 

I In the intiahepatic ducts 2 In the extrahepatic ducts 3 In the 
gastio-mtcstmal canal 4 In the peritoneal cavity 5 In the gall-bladder 

Sfoncs in the Intiahepatic Duct<: — When stones are located in the mtra- 
hcpatic ducts the damage done to the liver depends on whether the stones are 
large or small, single or multiple, and upon what proportion of the duct system 
IS iinohcd 01 obstructed If, as is usual in this location, the stones are small 
or in the nature of what is commonly called gravel, only partial obstruction of 
the duct radicles ensues, the cfiects aie not serious and usually confined to a 
small poition of the luei When of gi eater size and located in the larger 
intrahepatic radicles the entire liver will be intensely engorged with bile and 
there ma}' result extensive necrosis of liver cells from back pressure This 
condition is piobably uhat is gcneially termed or understood as hepatitis 111 
association uith biliai}'’ tiact disease Intrahepatic stones may be complicated 
b} an ascending cholangitis but m this location they do not often lead to com- 
plete occlusion of the duct system, and the condition is seen more often at 
autopsy than clinically 

Stones in the Exfiahepatic Ducts — Stones m the extrahepatic ducts con- 
stitute the most serious result of gall-stone formation In this location, the 
gravit}’- of the situation depends, 111 a large measure, upon the completeness of 
the occlusion Cases are not infrequently seen at autopsy m which a stone 
of considerable size had been present in the common duct for a long period of 
time with enormous dilatation of the duct and still with no serious effect on 
the liver substance Sudden and complete obstruction of the duct by stone, 
however, ahvays results in obstructive jaundice and invariably calls for prompt 
surgical intervention In contiadistinction to the gall-bladder, impaction of 
stone in the common duct is not infrequently complicated by ascending infec- 
tion of the duct system and ascending cholangitis results This, of course, 
adds to the seriousness of a condition already in itself a menace to life Cho- 
langitis IS, as a rule, obviously infective or bacterial in origin 

If a stone is impacted in the ampulla of Vater and if the ampulla receives 
both the bile and pancreatic ducts, either the retrojection of bile into the pan- 
creas or escape of pancreatic enzymes may result in hemorrhagic necrosis of 
the pancreas That hemorrhagic pancreatitis is frequently a complication or 
result of obstruction or inflammatory disturbances in the biliary system, there 
can be little doubt 

Stones in the Gasti o-mtestinal Canal — Four cases of partial or complete 
intestinal obstruction due to the presence of large gall-stones in the intestinal 
canal, have been observed in The Brooklyn Hospital duiing the past few 
years The location of the fistulie through which they have entered the intes- 
tine has been variable, but in each instance it was assumed that stones of such 
enormous size (in one instance as large as a hen’s egg) must have ulceiated 
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through the gall-bladder wall into an adherent loop of intestine, the size of 
these stones was such as to have precluded their original presence or existence 
in any location other than the gall-bladder 

Gall-si ones m the Pentoneal Cavity — ^\¥e have operated on three patients 
in whom gall-stones were found free within the cavity of the peritoneum In 
two of these the rupture of the organ was apparently spontaneous , there was 
little or no evidence of gall-bladder pathology and the peritonitis ensuing was 
nothing more than a transitory chemical reaction from the irritation of the 
biliary secretion on the peritoneum The third case was that of a ruptured 
gangrenous gall-bladder in which a simple drainage operation resulted in the 
uncomplicated recovery of the patient In this case, numerous stones were 
lost within the peritoneal cavity, but after a lapse of three years the patient 
has never manifested any symptoms refeiable to the presence of these foreign 
bodies Other cases have been reported in which gall-stones were found 
encysted within the folds of the omentum or in other locations within the 
peritoneal cavity They may, and in some instances do, lead to localized 
abscess formation, but lupture of the gall-bladder and the escape of bile and 
stones into the general peritoneal cavity need not necessarily cause more dis- 
turbance than a transitory chemical peritonitis 

Stones in the Gall-bladdei — The presence of stones in the gall-bladder 
may or may not be accompanied by symptoms or appreciable pathological 
changes in the organ or any other part of the biliary tract Such stones appear 
often to be harmless foreign bodies although invariably a potential source of 
trouble and danger We have on many occasions, when operating for other 
conditions, seen gall-bladders both large and small containing many stones in 
which the patient had never complained of symptoms and in which the organ 
grossly and histologically showed little or no pathological change Cultures 
made from gall-bladders freshly removed and containing stones were fre- 
quently returned with negative results, and stained sections of many parts of 
the mucosa and gall-bladder wall in numerous instances failed to reveal the 
presence of bacteria, and showed none of the characteristic changes associated 
with infection 

In cases, on the other hand, m which pathological change is easily recog- 
nizable, such changes appear to be the result of mechanical and circulatory 
disturbances due to the presence of a foreign body and usually to its impac- 
tion in the cystic duct 

That a secondary infection may and often does develop as a result of the 
presence of stones, and the trauma produced thereby cannot be denied and yet, 
we are entirely at variance with those who maintain that gall-stones do not 
develop except in the presence of an infected medium and that they are inva- 
riably the end-result of bacterial invasion 

It seems to us as the result of our own clinical and laboratory experience, 
that a disturbance or unbalance of bod)^ chemistry in its relation particularly 
to cholesterol and calcium metabolism must be the important and primary 
factor in the etiology of cholelithiasis It would seem also that the recent 
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nncMii^nt.ons of Wells. Benda. Deucy. Boyd. Sweet and otheis would tend to 
suppoit this contention 

Giadii.il otcUisinn of tlic eyslic duct hy a stone appeals usually to Jesuit in 
mucous drops of the g^all-bladdci Sudden octlusion is accompanied by 
marked axlcma of tlie g.ill-hladdei wall and hemoiihage either into the cavity 
of the oI^^^n oi hetw cen its se^ ciaJ lavei s Tins is the condition observed after 
a sc\eic liiliat} cohe associated u ith impaction of a stone in the cystic duct and 
if lepeated often cnoug:li theic ensues maiked thickening- and fibiosis of the 
gall-hlnddcr wall itself 

Such eOecls aie piodutcd in the fust instance by interference with the 
tenons ciiciilation, and when se\ete enough to seiiously obstiuct or block the 
ai terial "^upph theie icsults a partial oi coinjilete infarction or gangrene of 
tlie oigan depending ujion the degiec of occlii'^ion oi tlwonibosis of the vessels 
Theie can be no question hut that stones pass dowm through the duct sys- 
tem and into the mtcstmc In cases wheie the gall-bladder shows obvious 
pathological change hut whcic no stones aie found it is not unreasonable to 
assume that sttch changes had then origin in circumstances connected with the 
picMoiis jirescnce and passage of calculi 

We cannot agiee with those who have likened the acute gall-bladder to 
the acuteix infected appendix: Then constitutional symptoms, teinpeia- 
ture re.iction blood jiictme, pathogenesis and bacteiiology are not m any 
way analogous 

The acute gall-hladdei . e\en though pci foiated and wnth a lesultant inlra- 
jientoncal abscess i.ueh shows any tendency tow^aid the development of a 
spreading pciitonitis and the organisms recox eied from such cases are of dif- 
feicnt strains and txpes fioni those associated xvith suppurative lesions of the 
appendix In so-called cinp}cma of the gall-bladdei, in xvhich the cavity of 
the organ is distended with a thick mucoid mateiial of yelloxvish oi greenish- 
}clIox\ tinge, xxc liaxc often faded to recover pathogenic oiganisms and smears 
were frecpientl} ncg.itixc for pus cells and bacteria Even in the most seveie 
cases in xxhich secondary infection had supeix'cned, the foimation of plastic 
exudate and othci cxndenccs of a spreading and severely infective peritonitis, 
such as are often seen in the loxver abdomen, xverc lacking 

In chiomc disease of the gall-bladder m xxdiich no stones weie found the 
pathologic changes most commonly noted xvere fibrosis and nwolution atro- 
ph}', the same as may be seen in many other tissues and organs in patients past 
middle life It is our belief that such changes may be understood and 
explained on the basis of circulatory disturbance associated with prolonged or 

chronic x'enous stasis of mechanical oiigm 

In the pathological material examined in such cases in our senes the pres- 
ence of infection could not be demonstrated 

CLINICAL ANALYSIS 

When xve began these obsei vations, about four years ago, it was decided to 
institute a logical method of study and procedure and except for a exv acute 
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cases, obviously in need of prompt surgical relief as an emergency measure, 
the policy of conservatism was adopted for two reasons 

First Because we had come to believe that the average acute gall-bladder 
may, with advantage, be allowed to subside and the surgical procedure under- 
taken after the cessation of acute symptoms with greater safety to the patient 
Second For the reason that in many patients with suspected biliary tract 
disease we have felt that sufficient time should elapse, not only for the purpose 
of making complete and accurate diagnostic studies, but also in the interest of 
determining, m each instance, the factor of safety or operative risk 

Since the adoption of this policy we are aware of no instance in which it has 
been detrimental to the patient, whereas previously, when it was our custom 
to regard the average acute gall-bladder as similar to suppurative appendi- 
citis, and to institute radical surgical measures with corresponding prompti- 
tude, we can recall several instances m which disastrous results might have 
been avoided by a more careful and delayed consideration of the surgical indi- 
cations and predetermination of the operative risk 

The method of observation and study which we have applied to these 
patients has been in no way different from tliose measures employed in many 
other surgical clinics Without unnecessary waste of time we have attempted 
to utilize, in logical order, all of those various diagnostic and pre-operative 
aides which have come to be recognized as of any direct or indirect value and 
by so doing it has been possible in most instances to make accurate estimations 
of the underlying pathology, to convert poor operative risks into comparatively 
safe ones, and to carry out the indicated surgical procedure at a time and in a 
manner least detrimental to the patient 

Without going into the details of history, physical signs. X-ray findings 
and laboratory data, the analysis of our cases may be best summarized in 
tabular form 


Table I 

Analysis of 200 Cases of Biliary Tract Disease 
Acute cases (with primary or recent colic) 

Acute exacerbations in chronic cases (based on pathology) 

Chronic cases (including 8 carcinomas) 

Total 

Age limits — 15 to 86 years 

Males — ^50 Females — 150 Ratio — i to 3 

Distribution in Decades 

2nd Decade 
3rd Decade 
4th Decade 
5th Decade 
6th Decade 
7th Decade 
8th Decade 
9th Decade 


23 

31 

146 

200 


2 cases 
29 cases 

46 cases 
57 cases 

47 cases 
16 cases 

2 cases 
I case 

200 cases 


Total 
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Tvnn II 

Chohlithiasi^ 

42 

120 or 60% 

! ’^wnatid Patholp^v 

I’ancrontiti'' — In auitc c 16 

Panm ititi'- — InOjroim 22 


\cUtC C IM s 

Chronic c I'-i 


'Tviin III 

(tii^tr.i (itid Duodtinl I her A'^^ociattd 

Llc( r— Gn'-tru 
L'lccr — CiT'tnc 
Llccr — Diioucml 
Llccr — Dnoncml 

Mid c> uut Di<itasc 

Carcinonn jrill-bhddcr and tnininon diut 
Carcinn.in lujnt.i chut 
Carcmojin panern'^ 


T Ani r IV 

\ppihiuitoi)n and ClwIcc\slccloiny 

Acute ca«cs 
Chronic cacc,‘^ 


38 or 19% 


Acute cases — 2 
Chronic eases — 4 
Acute cases — 2 
Chronic cases — 21 


4 

I 

3 

8 or 4% 


16 

79 


Total 

Patholopit appendices (qross pathologe ) about 10 per cent 


95 


T.aiLr V 
X-Ray Si tidies 

Gastro-intcstinal senes (ineludine; j^all-bladdcr) taken in 
Of diajpiostic a.alue in 
Stones shosMi be X-rn in 

B\tra-bihar\ te idencc of j^all-bl iddcr flisc''sc in 

7 ctraiodidc 7 csi (Graham) 


Made in 

Aj^reement with operatue findings 
(Value apparcntl} 


in last 1 1 cases 

increasing with cumulative experience 


) 


Table VI 
Surgical Resinne 

Patients operated upon 
Patients not opcr.ited upon 

Cases not Operated Upon 

Acute — Allowed to subside 
^cute — Moribund on admission 


Chronic — Refused operation 
Chronic — Pregnancy 

Chronic — Risk out of proportion to symptoms 


108 cases 
94 cases 
24 cases 
70 cases 

90 cases 


184 

16 


5 

I 


6 


I 

I 

8 


10 

16 


Total 
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Table VII 
Operations 


Cholecystectomy 165 

Cholecystostomy 1 1 

Choledochostomy 10 

Cholecystgastrostomy (cancer of pancreas) 2 

Simple drainage of gall-bladder and localized abscess 2 


Associated Operations 


Appendectomy 95 

Gastro-3e3unostomy 3 

Table VIII 
Mortality 

Operations — 184 Deaths — 18 Rate 97% 

Cancer cases — 5 (gall-bladder, hepatiC and pancreatic ducts) 27% 

Deaths in acute cases (6 in 54) 1 1 plus 

Deaths in chronic cases (7 m 146) 4 7 % 

Combined mortality (exclusive of cancer) 7 % 


Table IX 


Analysis of Operative Deaths 
(Exclusive of Cancer Cases ) 
Acute Cases 


No 

Age 

Sex 

Pathology 

1 

Operation 

Course and cause of death 

I 

40 

F 

Acutely inflamed gall-blad- 
der stones, hemorrhagic 
pancreatitis 

Drainage of gall- 
bladder and 
pancreas 

Never rallied Died two days 
post-op with profuse bili- 
ary and pancreatic dis- 
charge 

2 

48 

F 

1 

Perforated gall-bladder, 
stones, localized intraperi- 
toneal abscess 

Cholecystostomy 
and drainage 

1 

Almost moribund on admis- 
sion Died 22 hours post - 
op 

3 

25 

F 

Acutely inflamed and dis- 
tended gall-bladder, stone 
in cystic duct 

Cholecystectomy 

appendectomy 

drainage 

Went into shock on table, 
improved with stimulation , 
never rallied, died 36 hours 
post-op 

1 

25 

i 

i 

M 

Spontaneous perforation of 
common bile duct, pan- 1 
creatitis,biliary peritonitis 

Choledochos- 
tomy, drainage 
No stone found 

Gradually failed with pan- 
creatic asthenia, died 22 
days post-op 

5 

45 ' 

F 

Stonein common duct, spon- 
taneous perforation and 
rupture of common bile 
duct biliary peritonitis 

Choledochos- 
tomy and drain- 
age 

Died 48 hours post-op of 
peritomtis and toxic ileus 

6 

50 

F 

1 

1 

Perforated gall-bladder 
intra-abdominal abscess 

Cholecystostomy 
drainage of ab- 
scess 

Died 48 hours post-op with 
general peritomtis 
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Tabli: X 

1 iialyns of Opcrattjc Deaths 
(Exclusive of Cancel Cases ) 

Chronic Cases 


\o 


Sx 

Pitliolori 

Operation 

Course and cause of death 

1 

qo 


Distended (hick gall-blad- 
der buried in li\ci, few 
sin ill stones 

Choice} stectom}’^ 
and appendec- 
tomy 

Died of surgical shock bvo 
days post-op 

1 

SI 

1 

1 

r 

Large flabln gall-bladder, 
dense adhesions, haid 
pancreas 

Cholecystectomy 
and appendec- 
tomx 

Died two days post-op of 

I enal insufficiency and anu- 
ria (no PSP done ) 


i 

i 

F 

'I hitkentd g ill-bladder \o 

stones, adh( sioiis 

Cholccvstcctomy 

Ligature on cystic vessels 
slipped, much hemorrhage, 
op shock, pneumonia, died 
on 5th day 

•1 

1 



Thin walled gall-bl tdder, 
main stones 

Cholecystectomy 

Died 5th day post-op witli 
myocardial failure follow- 
ing auricular fibrillation 

s 

61 

M 

Old thickened gall-bladder, 
itiophicd, stone in com- 
mon duct, long ])eriod of 
obstruetn c jaunciicc 

Cholecystectomy, 

{ holcdochos- 
tomy and drain- 
age ' 

Died 5th day post-op as- 
thenia, hypostatic pneu- 
monia, myocarditis 

6 

6b 

r 

1 hickoncd gall-bladder 
buried in aclhcsions, py- 
loric obstruction, ulcer 
duodenum 

Cholecystectomy 
and gastro- 
jejunostomy 

No reparative power, wound 
never healed, asthenia, died 

22 days post-op 

7 

3« 

r 

Moderately thickened gall- 
bladder, no stones, anom- 
alous vessels 

Cholecystectomy 

Anomalous vessel radicles, 
hemorrhage profuse, shock, 
died in 24 hours 


T\blc XI 

End Results of Folloxv-up Study 


Patients discharged after operation as recovered or improved 
Patients folloued at regular intervals during 4 year period 

Good result— symptoms, no hernia, entirely well 48 cases associated with stone 


formation 

.//—Partially relieved but with vague digestive disturbances, discomfort, 
painful and tender scars, etc 

(Equally divided between stone cases and those without stones) 

^ Complaining of same symptoms as before opeiation and incisional hernia 


in 4 cases 

(2 cases with stone, 4 without) 

—Cancer of pancreas— cholecystgastrostomy 
(Died I year after operation) 


166 

71 

56 

8 

6 

I 


Eight cases readmitted to hospital for secondary operation on common 
duct appendix, ulcer of duodenum, or stomach, repair of hernia, etc 
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COMMFNTS AND CONCLUSIONS 

In this analysis seveial factors are worthy of special comment 
It IS noteworthy that at operation stone formation was present in 120, or 
about 65 per cent , of the total number of cases operated In 108 X-ray 
studies, the presence of stone was demonstrable m only twenty-four patients, 
or about 22 per cent of those in which such examinations were made 

Malignant disease was found in eight patients and constituted 4 per cent 
of the total 

Obstruction of the common bile duct with jaundice was observed in ten 
cases or 5 per cent of the entiie series There was no instance of accidental 
injury to the duct system 

While m this series cholecystectomy was the operation of election for gall- 
bladder disease, cholecystostomy, or simple drainage operations, were done in 
eleven of the acute cases as an emergency measure We feel that this simpler 
procedure should be more frequently utilised in the acute, bad risk patient, 
reserving the radical and complete operation for a subsequent time 

In the analysis of our end-results it may be seen that the patients who 
obtained the most permanent and complete relief from symptoms were those 
with cholelithiasis , that they sought relief because of repeated attacks of bil- 
iary colic or because of an acute episode characterized chiefly by severe right 
upper quadrant pain, not relieved by ordinary measures At operation, in 
these cases, it nas found that they were almost invariably associated with 
impaction of stone m the cystic or more rarely the common duct and that the 
underlying pathology was not pi imarily infectious m origin but due chiefly to 
mechanical and circulatory disturbances with resultant oedema, hemorrhage, 
hydrops or infarction When actual infection was shown to be present it 
seemed to us to be a complication, or late result, rather than the primary lesion 
The cases, on the othei hand, which were least satisfactory in permanent 
relief of symptoms were those not associated with cholelithiasis who sought 
relief, not because of severe pain or colic, but who presented that vague train 
of digestive disturbances which have been so often ascribed to chronic infec- 
tion of the gall-bladder In cases not exhibiting more definite pathological 
changes than slight fibrosis or involution atrophy and presenting this well 
known vague group of symptoms, we have come to believe that such gall- 
bladders should be less frequently sacrificed than has been the recent practice 
of many surgical clinics, and that the causes for such symptoms should be 
sought for elsewhere and corrected by means less hazardous and with better 
end-results than have followed the too frequent removal of this organ 

The teim “cholecystitis,” either acute or chronic, implies the presence of 
infection Does it always portray an accurate picture of the most frequently 
encountered and predominant suigical lesions of the gall-bladder^ 
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CLOSI RK OF ABDOMEN ^^rl^IOUT DRAINAGE AFTER 
OPJ'IRA'JTONS ITPON 'JTIE BILE TRACTS 

B^ n \Huv jSIoHTiMLn Ririi'jBu, M D 

VM) 

Lbo i\[ ZntMBini\N, M D 

oi Cine \f:o. In 

niOM Till « I I MMKRlHI iND Mr MN \r HOSI IT\EO 


In T IIP tweUo \cais since we began to adxocate the pnmary closure of the 
abdomen aftei operations on the bile tiacls. the trend of surgical practice has 
gradnall} swung tow aid that diieetion Man}'- suigeons, how^ever, still cling 
to the jiUKtice of loutnieh diainiiig these w-oiinds In a leceiit aiticle, Wang- 
stcen concludes on the basis of a ease of his owui and fiom a numbei 
flescnlied in the Iitcratine. that the "so-called ideal cholecystectomy is not a 
s.ife jiroiedine th,it di, image allei tholccystecloiny is impeiative, that it is a 
safeguard and does no h.um” W J IMay^o has closed tentatively, without 
drainage m a stnes ot cases, but states that “a little diam is a comfort to the 
surgeon and somclnnes a life huo}^ to the patient ” In the European literature, 
loo, tliere has been a icaction away from the routine use of the dram, but the 
majority of surgeons still follow' the old piactice of leaving drains or tampons 
in all choice} stcctomy wounds Moynihan w'rites, "There are surgeons who 
like to close the abdomen aftei removal of the gall-bladder, and there are 
surgeons who do not I place myself with confidence among the latter I 
ne\er close the abdomen wnthout a drain, though m the days of my adven- 
turous youth I often did ” Jlartmann objects to extensive tampons and 
limits himself to small drains, but is afraid to relinquish them entirely The 
\cteran Korte w-ntes, “He wiio is wise will stick to the diain,” and Enderlen 
declared to the German Surgical Society, "I have been reared in the fear of 
God and the Peritoneum,” and thinks pnmary closuie is permissible only in 
carefully selected cases This middle view, that the abdomen may and should 
lie closed in the presence of certain well-defined and rigidly observed indica- 
tions, IS maintained by Haberer, Payr and others Obviously, the conception 
as to w'hat constitutes indications varies widely in the different clinics 


In our ow'ii w'ork, W'e have been closing the abdomen without drainage m 
gall-bladder operations for over twelve years We have increasingly widened 
our range of indications, and are strongly convinced of the safety and of the 
advantages gained in omitting the dram We dose our incisions after com- 
mon duct work, and after trans-duodenal choledochotomy, as well as after 
simple cholecystectomy We usually follow this practice in acutely infected 
cases as well as m chronic, relatively aseptic ones, and do not regard the spill- 
ing of bile or of duodenal contents m the field of operation a contra-indica- 
tion If there is uncontrollable oozuig from the liver bed, a gauze pack is 
left m place, if m common duct operations, the accurate suture of the duct is 
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impossible, or if some other special contra-indication exists, we place a dram 
in the incision Otherwise, we do not dram We have closed primarily m 
262 bile tract operations, and with one possible exception which will he 
described later, have yet to regret having omitted the dram This report is 
based on 400 consecutive gall tract cases, special consideration being given to 
the question of drainage Table I 


Table I 


Group 

Operations 

Drained 

Not drained 

Total 

Cases 

Mortality 

Cases 

Mortality 

1 Cases 

1 

1 

Mortality 

No 

% 

No 

1 

% 

No 

% 

I 

Simple 

1 

1 

1 



1 

1 

1 


1 



cholecystectomy 

29 

I 

3 45 

204 

2 

0 98 

233 

3 

I 29 

11 

Cholecystectomy plus 










1 

common duct work 

38 

3 

7 89 

27 

2 

7 41 

65 

5 

7 69 

III 

Cholecystectomy plus 











other major work 

3 

0 

0 00 

22 

2 

9 09 

25 

2 

8 00 

IV 

Simple 











cholecystostomy 

54 


5 55 




54 

3 

5 55 

V 

Cholecystostomy plus 






1 

1 




common duct work 

7 


28 57 




7 

2 

28 57 

VI 

Cholecystostomy plus 











other major work 

msM 

0 

0 00 




II 

0 

0 00 

VII 

Primary common 



1 








duct work 


5 

50 00 

2 

0 

0 00 

12 

5 

mSm 

VIII 

Miscellaneous 

19 

2 

50 00 

7 

I 

14 27 

II 

3 

1 



Totals 

156 

16 

10 26 

262 

1 

2 67 

00 

1 

23 

i 

5 50 


In Table I, are listed the 418 operations performed on 400 consecutive 
patients, with diagnosis of gall tract disease For purposes of clarity, they 
are divided into eight groups on the basis of the type of operations done It 
will be seen that cholecystectomy was done in 323 cases, sixty-five times with 
additional common duct work, and twenty-five times associated with some 
other major abdominal surgery The appendix is usually removed as a 
matter of routine and is not included as additional “major” work Of the 
323 cholecystectomies, the wound was drained m seventy and closed pri- 
marily without drainage m 253 cases Simple cholecystectomy with primary 
closure of the incision was done 204 times with two deaths, an average mor- 
tality of o 98 per cent One of these deaths was due to acute pancreatitis, 
the other to a pulmonary embolus on the day on which the patient was to have 
left the hospital The average mortality in all of the cholecystectoinized cases, 
including those with common duct or other major operative work was 3 39 
per cent It will be noticed that the percentage of fatalities is higher in the 
drained groups than in the not drained The obvious explanation, of course, 
IS that the severest and most difficult cases are the ones which most frequently 
required drainage This explanation accounts, too, for the relatively high 
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mortalU} m the diolecN stoMiMiii/ed ta^cs 'j hus. the gall-bladder has been 
drained -oent}-t\\.i tune, ^\lth a tnlal moitaht) of 694 per cent In the 
gionp of simple c holec \ s{,is((,nn without olhei associated work there were 
thiee deaths m fiitc-tom cases d hcsc lepiesent foi the most part, the 
pooicst nsk casis. janndued subjects, o\erw helming infections, debilitated 
patients 1 wehe cases aie listed as pnmai\ caanmon duct opeiations They 
represent toi the most pait plastic pioceduics o j the common duct, although 
a few cases of cholcdtichotonu loi stone v here the gall-bladder Had been 
prew iousl\ ic'mo\ed aic“ iiulndc’d *\s is to lie expected the mortality in this 
irronp was the highest j he common duct x^as opeiated upon m all eighty- 
tonr times m the series IwcKe of Ih.e t'centy -three fatalities occurred m 
these common duct cases In the last group elexen cases are listed as “mis- 
ccdlaneous lhc\ comprise choke \ si-g.isti ostomy 01 cholecy st-duodenostomy 
because oi cnriinomaious obsinutioii ol tlie common duct four cases, one 
else m which a<lhcs]ons wcic hioken up, one exploration m a case of con- 
genital absence oi the e: dl-blackier one in an innpcrahle carcinoma of the 
gall-hl iddci . one in an aciUe supjnu.Uuc hcjiatitis, one m an obscure jaundice 
of hcjntic origin , one ease oi simple diaunge of a biliary peritonitis, and one 
of abscess assiKiateU With leciiircnt c.ucinoma of the gall-bladder There 
were twenlx-thice dc uhs m the entire senes, gixmg a total opeiation mor- 
tahtx of ; ]K. cent a jialienl mortality of 575 per cent Taole II 


1 MiLi: II 
I dial J tic ^ 


(. ( ,1 

f 1 

X. 1 


r 1 1 < \ 

* Opc'Ttio'**; 

1 

D'a ^ 

COl '•aC 

1 T-c 

f 

J 

i 

1 

1 

207 

29 

Clinic litlii ISIS 

Choleec stcctomc 

\*o 

Une\ entful eon- 
calescerce 
Sudden death on 
daj of discharge 
Pulmonarj" em- 
bolism 

9 da 

■ j 

1 

1 

294 ! 


Cholchthnsis 

Choice} steetomc 

Yes 

Acute nephntis 

Uremia 

(AutopseO 

7 da 

1 


-^90 

j 

44 

Cholelithiasis, 

chronic 

jiancreatitis 

Choleeystcetomy 

No 

Repeated attacks 
of acute pan- 
creatitis ith 

severe collapse, 
ileus and death 
Eventration 

i6da 



64 

Cholelithiasis, 
common duet 
stone 

Cholecystectomy 

eholcdochotomy 

Yes 

Nephritis 

6 da 

II 

88 


Aeute Choleeysti- 
tis with stones 
Common duet 
stone Acute 
ehoJan/?itis 

Cholecystectomy 

eholcdochotomy 

No 

Clinically, death 
of pulmonary 
origin Autopsv 
not obtained 

2 da 


189 



RICHTER AND ZIMMERMAN 
Table II Conhmied 


Group 

Case 

No 

Age 

Pathology 

Operations 

Dram 

Complications and 
course 

Time 


261 

1 

Cholelithiasis, 
common duct 
stones 

Cholecystectomy 

choledochotomy 

Yes 

General pentoni- 

tis Incision re- 
opened, source 
not found 
Fluidcontained 
no bile Supra- 
pubic drainage 

3 da 

II 

286 

41 

Stricture of com- 
mon duct from 
stones 

Jaundice 
“White Bile” 

Cholecystostomy 

choledochotomy 

I month later 
Cholecystectomy 
choledochostomy 
Duct dilated 

Yes 

Hepatic insuf- 
ficiency Hem- 
orrhage Chronic 
pancreatitis 
Shock 

2 da 


229 

61 

Cholecystostomy 

3 weeks ago for 
acute G B 
Stricture of com- 
mon duct from 
inflam or stone 

Cholecystec tomy 
choledochotomy 
Duodenotomy 
(Ampulla in- 
cised) 

No 

Peritonitis 

(Autopsy) 

6 da 


93 

57 

Previous chole- 
cystostomy 
Cholelithiasis 
Uterine fibroid 

Cholecystectomy 
Myomectomy 
and suspension, 
(sep incision) 

No 

Clinically a pul- 
monary death 
but no autopsy 

2 da 

III 

— 

214 

47 

Acute cholecysti- 
tis 

Gastric ulcer 
Pyloric obstruc- 
tion 

Cholecystectomy 

Gastro-enteros- 

tomy 

No 

Obstruction at 
G-E opening 
Re-laparotomy 
and entero-an- 
astomosis 

No peritonitis 

2 da 


121 

■ 


Cholecystostomy 

Yes 

Rupture of heart, 
sudden death 
(Autopsy) 

1 da 

IV 

205 

73 

Acute gangren- 
ous cholecysti- 
tis 

Jaundice 

Cholecystostomy 

Yes 

Jaundice 

Senility 

2 da 


324 

33 

Cholelithiasis 
Common duct 
stones 

Icterus gravis 

Cholecystostomy 

Yes 

Jaundice 

Hemorrhage 

Anuna 

Term pneumonia 

i5da 


83 

30 

Cholelithiasis 
Common duct 
stone 

Cholecystostomy 

Choledochotomy 

Duodenotomy 

Yes 


7 da 

V 

289 

27 

Cholelithiasis 
Common duct 
stone 

Jaundice 

Cholecystostomy 

Choledochotomy 

Yes 

Jaundice 
Hemorrhage 
Jaundice per- 
sisted 

Wound reopened, 
tubes filled with 
blood clot 
Death from 
cholemia and 
hemorrhage 
(Autopsy) 

9 da 
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Tahli: II Continued 


Group 

No 

Ape 

I’^tholope 

Opcntioiis 

Drain 

Complications and 
course 

Time 

VI 

io6 

1 

1 

Slncture of coin- 
Tiion duel fol- 
low iiip; cholc- 
c\ stcctonn else- 
where 

Cholcdochostom^ 
4 months later 
Plastic on com- 
mon duct 

Yes 

Jaundice 

Cholemia 

Hemorrhage 

(Autopsy) 

I da 


1 

56 

Cholelithiasis 

C 0 m m on duct 
stones 

T Hindi CO 

Cholcdochostom} 

Yes 

Cholemia 

Oozing 

Death from hem- 
on hage 

I da 


1 

31 

Bilnr\ iieritonitis 
Stiicturc of com- 
mon duct fol- 
low in}» cholc- 
c\ sttetonn else 
w here 

Jaundice 

Simple drainage 
sec era! months 
1 Iter 

Plastic on ducts 

Yes 

Jaundice 

Uncontrollable 

oozing 

Repeated blood 
transfusion 
Death from hem- 
on hage 

8 da 

VII 

^oS 

=5 

Ojxr itu e d >nni;t 
tocommonduct 
Jaundice 

Cholcdochostom} 
3 >2 mo later 
Plastic repair of 
ducts 


Jaundice 

Asthenia 
HemorrJ’'' gc 
Abdomen re- 
opened cn da\ 
of death foi 
bleeding 

4 da 




Cholelithiasis 
Common duct 
stones 

J uindicc 1 

“Vhitc Bile ’’ 
Pancreatitis 

CholcaoLhosloin} 

Yes 

Jaundice 

Hepatic insuf- 
ficiencv 
Pancreatitis 

He morrhage 

I dd 


iSS 

54 

Precious cholc- 
cc stostomc 
Cholec} stitis 
Cirrhosis of he or 
Jaundice of ob- 
scure heptic or- 
igin 

Exploration 
(findings same) 

Yes 

Jaundice 

Cirrnosis 

Gradual wasting 
with persisting 
jaundice 

Death follow mg 
simple explor- 
ation 

I da 

virr 

i 

! 

157 

63 

C a r c 1 n 0 m a 0 f 
hepatic flexure 
of colon 
Cholelithiasis 

Cholecyst-gas- 

trostomy 

Ilco-colostomy 

1 

Suppurative pa- 
rotitis 

Septic infarcts m ^ 
lung 

Multiple gastric 
ulcers 

(Autopsy) 

\2da 

j 

j 

307 

57 

Previous chole- 
cystostomy 
Carcinoma of gall- 
bladder 

Recurrence cvith 
infection 

Simple drainage 

Yes 

( 

Immediate post- 
operative 
course favor- ; 
able 

Thrombophlebi- 
as with death two 
days later 

] da 
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In Table II are listed all of the fatalities occurring in the senes, with a 
statement giving as accurately as possible, the cause of death in each case 
From the two foregoing tables, several salient observations are to be noted 
The importance of earh' operation that is, while the pathologic changes are 
still limited to the gall-bladder is clearly indicated Thus, the mortaht)" rate 
m the simple cholec} stectomized patients was i 29 per cent as against a mor- 
tality- of 14 28 per cent in all of the cases requiring work on the common duct 
And of the three deaths occurring in the simple cholecy^stectomy group, the 
one from pancreatitis (Case 390) can scarcely be included among the early 
cases The safety^ of closing the abdomen nithout drainage is also brought 
out Sixteen of the tnenty-three deaths were in drained cases (1027 per 
cent mortality) while only^ seven (2 68 per cent mortahty’^) occurred in the 
non-drained ones This difterence, as mentioned before, is largely’^ due to 
the fact that the most difficult and poorest risk cases are the ones most often 
requiring drainage Nevertheless, it emphasizes the relative safety^ of primary 
closure Among the non-drained fatalities, there was only’^ one death from 
peritonitis (Case 229) This is the single instance referred to above in which 
it might have been better to dram The patient a w oman of sixty’^-one, came 
under obser\ ation during an attack of acute cholecystitis A simple cholecys- 
tostomy w as done and she reacted w ell, although there w as an unusual degree 
of shock for the hunted amount of w ork done Three wxeks later, the gall- 
bladder was relno^ed, the common duct incised and sounds passed in both 
directions Obstruction to the sound was encountered m the region of the 
ampulla and the duodenum was opened The ampulla was incised, permit- 
ting the sounds to be passed through what appeared to be a stricture from 
pre^ lous inflammation or stone Peritonitis developed terminating fatally on 
the sixth day The diagnosis of peritonitis w as confirmed at autopsy While 
It is doubtful w hether the presence of a dram w’ould haA’e altered the outcome 
m this case since it did not prevent those deaths from peritonitis in the 
drained cases the w isdoin of the primary'^ closure may be questioned In Case 
88 in which the gall-bladder was remoAed, the common duct incised, freed 
of stones sutured , and the abdomen closed wnthout drainage, all m the pres- 
ence of acute infection plus jaundice, the error m judgment w^as probabty in 
doing too much rather than in omitting the dram W ith these possible excep- 
tions there has neA er been occasion to regret having closed w ithout drainage 
111 gall tract operations and the procedure m our hands, has proved to be 
safe and satisfactory’- 

It IS to be emphasized that m the group of over tw’o hundred simple 
cholecy stectomies closed wnthout drainage, only one death, that from pancrea- 
titis was of abdominal origin and it is difficult to associate this fatality wnth 
the question of w’ound drainage In the entire senes of 262 cases of all ty’pes 
w Inch w ere closed w-ithout drainage, there w’as only’^ one m wdnch death W’as 
definitely due to peritonitis 

The adiantages gamed for the patient by omitting the dram after gall 
tract operations are for the most part obvious, and have been too often 
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descnbed lo requne discussion In comparing the post-operative course m 
diamed and non-diained cases. Covenliy found that the former had much 
moie pain, pai ticulai I)’’ pain ladiating to the shoulder, more post-operative 
tympau} , nausea and vomiting , moi e elevations of the pulse and temperature 
TIic stay m bed aftci piimaiy closuie is shoiteiied, as is also the stay m the 
hospital and the entiie peiiod of convalescence The patient is spaied the pain, 
the shock, and frequently the nnxsthctic required in removing the drams 
1 he escape of Iiile fioni the incision, so often observed in drained cases, and 
so often mentioned as an aignment against the primary closuie does not 
occui when thcie is no chain Ihc piesence of a foreign body in the wound 
leading diiectly to the outside, ceitamly piedisjioses to infection from with- 
out and mtei feres n ith the body’s mechanism foi the combating of such infec- 
tions 'I'he deielopment of incisional henna is favored by this almost 
mcMtahle inleclion W illis Iliichbindei, and others have demonstrated that 
the formation of post-opci alive adhesions, with then attendant discomfoits 
and disalnlities is piomotcd b}' the pressure of the dram, and von Haberer 
calls attention to the gieatci bkehbood of tlirombosis and embohsni and the 
possibiht} of secoiidaii liemoirhage because of the dram 

Since we h.ne giadu.illy widened oui range of indications for closing wnth- 
out diamage. an anahsis of lOO consecutive lecent cases was made, to see m 
what piopoition of cm rent cases diamage is omitted The results are listed 
m Table III 


Tablc III 

Analysts of lOO Consccutuc Recent Casts 


G-mip 

Opt ^ ition 

Drunafc 

Ciscs 

Aitrut'i 
rosi op 

in Ltd 

A P ipr p 0 
Ic'. ITI 

I >:,} lal 

Deatns 

I 1 

Simple 

choice! SttclOlTl} 

\'o dram 
Drained 

6f) 

7 01 da , ‘■ 
r<» 25 dajs 

I ! +T days 
21 75 da VS 

I (No 390) 

i 

II 

Cholec! slccloni} 
plus common duct 

No dram 
Drained 

6 i 

15 66 da.'s 

7 67 days 

24 33 

18 17 da>s 


! 

Ill : 

i 

Choleci'stectomy 
plus other m ijor 
work 

No dram 

Drained 

6 

0 

8 00 daj s 

16 17 days 


IV 

Choleci^stostomy 


4 

23 67 da} s 

38 67 days 

I (Mo 32J) 

VII 

Pnmar>' common 
duct w'ork 

No dram 
Di aincd 

1 I 

2 

12 00 days 

1 

1 , 

1 16 00 aa>s 

2 (Nos 308 
& 320) 

VIII 

Miscellaneous 

No dram 
Drained 

1 

I 

3 00 days 

13 00 days 

I (No 307) 


From this table it is seen that the gall-bladder was removed m ninety-one 
of the 100 cases, seventy times without other woik, fifteen times together wnth 
operative work on the common duct, and in six associated with some othci 
major surgical procedure Of the seventy simple cholecystectomies, four 
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were drained One of these was an acute case with considerable cholangitis, 
and the cystic duct stump was not ligated, in two the dram ^^as inserted 
because of persistent oozing from the liver bed and m the fourth, there was 
an acute gangrenous gall-bladder which ruptured duiing the lemoval causing 
considerable soiling with highly infectious material It will be noted that 
post-operative stay in bed and the stay in the hospital were considerably 
shorter in the non-drained cases The average stay in bed m this group was 
seven days This is interesting in light of von Haberer’s repeated -warning 
that when these incisions are drained, the dram must be left in for a minimum 
of twelve days According to this, the majority of our non-drained cases are 
discharged from the hospital before the others may be relieved of their drams 
In those cholecystectomized cases in which the common duct 'w’^as also opened, 
nine were closed without drainage and six wei e drained Cm lously, the con- 
valescence here was more rapid in the drained cases, the explanation being 
that recovery m several of the non-dramed gioup was delayed by complica- 
tions of one type or another, m no case abdominal, and m so small a series of 
cases, the avoage length of the post-operative course is materially increased 
Of the entire too cases, eighty-thiee were closed tightly, without drainage, 
and seventeen including the cholecystostomized ones were drained 

The chief argument adA^anced against primary closure is that of danger 
from bile leakage That such leakage occuis when the wound is drained, is 
common knowledge, and the assumption is that if the incision had not been 
drained, a serious or, perhaps, fatal biliary peritonitis would have ensued 
There is evidence, however, to indicate that such bile leakage occurs much 
less often m non-dramed cases than m drained ones, and wdnch would seem 
to suggest that the dram itself is a factor m causing the escape of bile 
Blalock, reviewing all the gall-bladder cases operated upon at Johns Hopkins 
Hospital over a period of thirty-five years, lepoits that 38 per cent of the 
cholecystectomies (the incision m all cases had been drained) diamed bile 
after the operation Holman, observed bile drainage twenty-two times in 
sixty-eight cases and Walzel and Wiesentieus found ten m nmety-mne simple, 
drained cholecystectomies m von Eiselsbeig’s Clinic Vigyazo places the inci- 
dence of such bile flow at approximately 10 pei cent Bile leakage in non- 
dramed cholecystectomy, on the other hand, is a lare occurrence Isolated 
cases have been reported here and there, and m many of these gross error in 
technic probably played a role In our own woik, we have never had to 
reopen the abdomen because of insufficiency of the cystic duct stump We 
ha-ve had occasion to evacuate biliary accumulations from the peritoneal cavity 
m two cases, both of which had been operated upon elsewhere In one case, 
there had been gross injuiy to the hepatic duct with consequent escape of 
bile In the other, the gall-bladder had been removed and the abdomen closed 
without drainage There weie stones m the common duct, however, which 
had been overlooked, and which may have caused obstruction of the duct 
We were not able to discover whethei there weie any other gross technical 
errors which might have accounted for the choleperitoneum Accidents such 
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as these can scaicely be laid to the omission of the diain, and it laises the 
question uhethci some of tlic lepoited incidents of bile accumulation may 
not ha\ c been due to some similai cause 

That the diain itself may he the souicc of bile leakage in uncomplicated 
cases IS claimed by Stettin and otheis, and has also been expeiimentally dem- 
onstiated Vigya^o and Schulhof icmoved tbc gall-bladdei in a senes of 
animals, IcaMiig the cystic duct stump wide open The animals lemained well 
and at le-lapaiotoni} theie was no evidence of peritonitis oi bile accumula- 
tion The end of the cystic duct was fiimly closed oft by adhesions fiom the 
omentum and suiioundmg Msccta In othei animals, the top of the gall- 
bladdei was cut oft and in otheis the gall-bladdci wms split longitudinall}^ and 
sewed inside-out In these cxpeiiments, too. the abdomen W'as closed with- 
out diamage, the animals lemained in good health, and ic-opeiation revealed 
walling-oft the gall-bladdei legion wnthout evidence of bile accumulation ^ In 
subsequent expeiiments the liver was extensively injuied, and the abdomen 
closed w'lthout diainage in some instances, wntb diains oi tampons in others 
Those closed piimaiil} all lemained well Those tamponed oi drained, 
became icteric and le-opeiation showed that healing w'as mteifeied wnth by 
the presence of the dram 

It has also been claimed that bile leakage may be due to abei rant ducts run- 
ning directly fiom the liver to the gall-bladdei, oi to dilated subcapsular ducts 
w'hich are torn m the iemo\al of the gall-bladder (Habeiland, Wazel) Hol- 
man described thiec cases with anomalous branches of the biliaiy ducts, w'hich 
he felt provided furthei justification for drainage after cholecystectom}’’ 
iMoynihan states that the picscnce of accessoiy ducts, so fine that they escape 
notice, lequiies diamage in 15 pei cent of the cases We have personally 
seen a spuit of bile fiom a dilated bihat}^ duct in the liver bed, wduch had to 
be ligated These occuncnccs must be raie, how'cvei, as is evidenced by the 
fact that bile leakage does not occui aflei piimaiy closuie And should such 
an anastomic \ariation be piesent it is leasonable to assume that, m the 
absence of a dram, the leakage is pie\entcd by adheience of omentum and 
bow'el, such as occuried in the expeiiments of Vigya-co This last named 
author states that leakage due to such anomalies is rare He summarizes by 
saying that the source of the post-cholecystectomy bile flow’ is only laiely due 
to insufficiency of the cystic duct stump The fiequent “benign” cholerrhagia, 
he attributes to lesions of the liver bed as a result of the shelling out of the 
gall-bladder, or to tears of the liver paienchyma from too lough handling 
He considers the tampon an important factoi in maintaining the flowq by 
interfering wnth the biologic agents concerned m the healing of such lesions, 
and by interfering wnth the adhesion of the omentum over the defect 

Granting that, m an occasional case, because of some unusual anatomic 
anomaly, or a gioss technical eiror, bile may escape from the ducts and accu- 
mulate 111 the peritoneal cavity, it has often been showm that such a chole- 
peritoneum is relatively innocuous That the highly infective contents of 
gangrenous gall-bladder, which goes on to spontaneous perforation may lead 
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to a serious peritonitis, is of course obvious The contents of the ordinary, 
chronically infected or calculus containing gall-bladder, however, have often 
been found sterile And when organisms are present, they are usually of low 
virulence It has even been found (Ehrhardt) that bile in the peritoneal 
cavity protects against bacterial peritonitis, and it is probable that the bile 
in the gall-bladder depresses the virulence of the contained organisms Wang- 
steen presents a representative review of literature regarding the danger of 
bile in the peritoneal cavity He cites numerous cases of traumatic rupture of 
the bile tracts with large intrapentoneal accumulations, which were well borne 
for many days or weeks, and which often yielded to simple puncture or 
incision He states further that “ a number of experimental investigators have 
concerned themselves with this problem, and with one exception have all con- 
cluded that sterile bile may be present m the peritoneal cavity without harm ” 
In his own experiments, after ligating the common duct and cutting a hole in 
the fundus of the gall-bladder, the animals died very quickly As he points 
out, however, theie are several essential differences between such conditions 
and those prevailing m the human subject at operation He attributes death 
to the toxic action of the absorbed bile, stating that the bile in the dog con- 
tains much more taurocholic acid, while human bile contains relatively more 
of the less toxic glycocholic acid The diversion of all the bile from the intes- 
tinal tract IS undoubtedly also a factor, accounting for the delayed death in 
untreated cases of choleperitoneum 

AVe have had occasion to observe two cases of intrapentoneal bile accumu- 
lation within the past few years, both of which were due to gross operative 
accident, and both of which suffered relatively little harm from the presence 
of the bile In both cases, drainage gave complete relief 

Case 275 — Mrs O W , age fifty The patient gave a history of gall-bladder attacks 
extending over a period of one year, with slight jaundice accompanying one severe attack 
She was operated upon elsewhere, December 2, 1924, cholecystectomy was done and the 
abdomen closed without drainage After operation, she continued having abdominal pain 
and vomiting, became much worse a week later, and jaundice appeared The stools were 
colorless, the urine very dark These symptoms persisted until about January I, 1925, 
when an accumulation of fluid developed beneath the incision This was evacuated, 
symptoms subsided and jaundice disappeared On January 6, the drainage stopped, pain 
m the abdomen reappeared, and persistent vomiting of greenish fluid again developed 
The patient was then brought to our service at Wesley Hospital On admittance, her 
temperature was 99, pulse go, and there was a moderate degree of jaundice The entire 
abdomen was greatly distended and tender, and there was flatness and a fluid wave in 
the right upper quadrant Peristalsis was diminished over the entire abdomen, and there 
was a leucocytosis of 14,000 Diagnosis of “Injured common duct with localized accumu- 
lation under tension in right hypochondrium and a general biliary peritonitis,” was made 
and operation performed The old incision was reopened, and a walled-off accumulation 
of bile m the epigastrium was evacuated There was also a large accumulation of bile- 
colored fluid m the free peritoneal cavity, estimated at about 3 litres, and considerable in 
the pelvis The peritoneal surfaces were slightly reddened and there were occasional 
fibrinous deposits The fluid was aspirated, the wound closed with drainage, and counter 
drams placed m a second suprapubic incision The patient felt much better immediately 
after regaining consciousness, and convalescence was without incident 
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Radical operation was done two and one-half weeks later Tlicic weic dense adhe- 
sions e\erj where, and a bilc-stained peritoneal cxndatc The common duct W’as cvpoccd, 
found to be enormoush dilated, to a diameter of an inch or more The common duct w'as 
incised, a large quantit\ of bile and several small stones escaped Several more stones 
were rcmo\cd, and male urethral sounds were passed m both directions Ihe source of 
the bile leakage w as not disco\ ered A large accumulation of bile-colorcd fluid, estimated 
at about a quart, was ceacuated from the right kidnej fossa and a smaller accumulation 
111 the infra-hepatic region w'as also drained Tlic abdomen was closed with drainage 
Her recover}' w'as entirely uneventful, except for the development of an incisional hernia, 
which has since been repaired 

Case 245 — Mrs T L , age thirt}-four, w'as operated upon elsewdiere on February 16, 
1924, for gall-stones, gall-bladder and appendix were remo^ed, and the abdomen was 
closed without drainage She continued to ha\c pain and slight irregular elevations of 
temperature after the operation The stools were acholic, and there w'as gradually increas- 
ing distention of the abdomen When seen ten days after operation, the patient w'as 111 
good general condition, temperature w’as 100, pulse 100 The abdomen was distended, 
peristalsis diminished, stools acholic and there w'as a moderate degree of jaundice On 
February 28, tbe abdomen was reopened A large quantity of bile w’as found m the 
peritoneal caMtj, and a small incision was seen m tlie right hepatic duct The fluid was 
c\acuated, drams inserted and the abdomen closed The patient w’as discharged from the 
hospital, kfarch 13, m good condition, and w'lth only slight drainage from the incision 

The drainage persisted for about three months, then the sinus closed About one w'eek 
later jaundice reappeared Patient w’as readmitted to the hospital, definitelj icteric 
After preliminary preparation with intravenous calcium chloride injections, the abdomen 
was reopened on July 12 Stricture of the hepatic duct w’as found, close to its entrance 
into the luer The stricture was dilated graduallj until No x8 male sounds w'ere passed 
A small rubber tube was introduced into the hepatic duct toward the liver, and its end 
brought through the abdominal incision Cigarette drams w’ere placed and the incision 
closed There was free bleeding throughout the operation, with a gradual fall m blood 
pressure w’hich necessitated blood transfusion The oonng persisted despite repeated 
transfusions, condition became gradually worse, and the patient died eight dajs after 
the operation 

These two cases are cited as instances of intra-pei itoneal bile accumula- 
tions, both of wdneb were due to gross technical operative erroi, and in both of 
which, the presence of a relatively large amount of bile m the abdomen tvas 
w’ell tolerated In the one case a massive accumulation had apparently been 
present for a month or longer wnthout seriously impairing the patient’s condi- 
tion or producing severe manifestations At operation, evidences of very 
mild peritoneal reaction W’ere present, and the condition cleared up promptly 
follow’ing simple evacuation and diamage In the second case, the patient 
W’as up and about despite an increasing accumulation of bile m the peritoneal 
cavity Here, too, simple evacuation and drainage brought prompt recovery 
The patient’s ultimate death follow’ing operation for stricture of the hepatic 
duct was, of course, in no way associated with the previous choleperitoneum 

There is one other fallacy m the treatment of cholecystectomy wounds to 
which we have once before called attention Many operators are willing to 
close the abdomen without drainage if the cystic duct stump can be adequately 
buried, and innumerable procedures have been devised and advocated for con- 
cealing the end of the duct somewdiere behind the peiitoneum This w’e 
consider to be wrong 111 principle The capacity of the peritoneum for pro- 

197 



RICHTER AND ZIMMERMAN 


tecting against infectious and irritant substances has often been demonstrated, 
and the peritoneum is usually able to take care of whatever leakage may pos- 
sibly take place from a cystic duct stump The escape of such substances into 
retroperitoneal spaces, however, where the tissues have infinitely less resis- 
tance would be much more serious In the technic employed by us, the cystic 
duct IS carefully isolated, clamped, divided, and tied with a single catgut liga- 
ture A separate ligature is usually placed on the cystic artery No attempt 
IS made to bury the stump of the duct behind the peritoneum nor to cover the 
raw surface in the liver bed Whatever exudation takes place, be it bile or 
blood, can flow unhindered into the peritoneal cavity, where it is disposed of 
with least harm to the organism 


SUMMARY 

1 Report IS based upon 400 cases operated upon because of bile tract 
disease, special consideration being given to the question of abdominal wound 
drainage 

2 In 262 of the cases, the abdomen was closed without drainage, including 
twenty-nine cases m which the common duct was opened and sutured, and 
twenty-two cases requiring other major surgical work in addition to that on 
the bile tracts 

3 Of the seven deaths occuriing m these 262 cases, only one could defi- 
nitely be ascribed to peritonitis 

4 Theie have been no gross accidents resulting from the primary closure, 
and with the one possible exception we have yet to regret having closed an 
abdomen without drainage 

5 There were two fatalities in 204 simple cholecystectomies closed with- 
out drainage, only one of which was of abdominal origin Death m this case 
was due to pancreatitis and was unassociated with the question of wound 
drainage 

6 The frequent bile drainage occurring aftei operations m which the 
incision IS drained, is not seen if the diain is omitted 

7 Omitting the diam, minimizes the post-operative discomforts, reduces 
the incidence of infection-heinia , and shortens the post-opeiative stay in bed, 
stay m hospital, and period of convalescence 

8 On the basis of the above reported material, we are convinced of the 
safety and desirability of closing the abdomen without drainage after opera- 
tions on the biliary tracts, and urge its wider application 
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HIDDEN PERFORATION OF THE GALL-BLADDER 
By Edward D. Mitchell,, Jr , M D 
OF Memphis, Tenn 

FROM THE liANKFNAU CLINIC PHILADELPHIA PA 

This condition was called to my attention at the post-mortem of a woman 
fifty years of age, whose chief complaint was vomiting, present for two years, 
and becoming progressively worse There was neither pain nor discomfort 
She had lost eighty pounds in weight in one year On physical examination 
the stomach was found to be enlarged and to contain fluid No masses were 
noted in the abdomen and there were no areas of tenderness elicited A pro- 
visional diagnosis was made of pyloiic obstruction from carcinoma of the 
stomach At operation a hard, firm, nodular mass about eight centimetres 
in diameter was found at the pylorus which could not be delivered so 
a posterior gastro-enterostomy was done The mass was thought to be 
carcinomatous The patient died a few days later and at the post-mortem 
examination the mass was found to involve the pylorus, the first portion 
of the duodenum, the gall-bladder, and the adjacent part of the liver, it 
could not be sepaiated due to the thick adhesions On sectioning the mass 
was seen to be not a malignant tumor but an ulceration of the gall-bladder 
with perforation due to multiple stones Two stones were found obstruct- 
ing the pylorus and the first part of the duodenum, one between the duo- 
denum and gall-bladdei and a fourth stone m the gall-bladder, all being 
tightly bound down by dense adhesions 

Perforation of the gall-bladder is a comparatively rare condition In this 
clinic from October, 1920, to October, 1927, there were 1270 gall-bladder 
cases operated, of which sixteen, or i 2 per cent were perforated McWil- 
liams (cited by Blaudstem^) reviewed a total of 3180 operations on the biliary 
tract and encountered perforation m twenty-nine, or o 9 pei cent Blaudstem 
also reports Karullon’s figures from an analysis of 6114 autopsies m which 
572 cases had gall-stones, three, or i 5 per cent , of which had perforated 
The condition occurs more frequently m women than in men, probably due 
to the fact that gall-bladder disease affects the female more often than the 
male Of the sixteen cases of perforation in this clinic, twelve were women 
and four were men The majority of these cases were over fifty years of age, 
the oldest being seventy-four and the youngest twenty-seven 

We have found only three cases in which perforation followed the first 
attack of abdominal pain The duration of these symptoms varied from 
twenty hours to six days The other cases had had many attacks and the 
length of time from the first attack to the time of perforation was from five 
months to nine years Most of the cases developed their fiist symptoms 
between the ages of forty and fifty years 

The most common symptom is pain in the right hypochondriac region, 
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^^hlch ma}' oi nia) not i achate to the scapula and light shouldei The next 
most common symptom is epigastiic pain, occasionally accompanied by vomit- 
ing T^i'^'udice IS laiely piesent Indigestion was the chief complaint in one 
patient and vomiting in one At operation stones weie encountered m eleven , 
adhesions m five, pus in six, hile in the ahdoniinal cavity in thiee, gangrenous 



Tig I — Openings in g ill bhdder and duodenum due to rupture of gallbladder into duodenum 

Shows position of stones 


gall-bladder in one case , pyloric obstruction m one , fistula between the gall- 
bladder and colon in one , and rupture of the gall-bladder into the abdominal 
wall m one case 

A correct pre-operative diagnosis was made m one case In the others 
the diagnosis was gall-bladder disease four , acute appendicitis two , abdom- 
inal tumor one, pyloric obstruction one, chronic calculous cholecystitis with 
empyema one , perforation of intestines with peritonitis one , five not diagnosed 

The operative diagnoses were as follows 

Chronic calculous cholecystitis with perforation seven, acute calculous 
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cholecystitis with perforation two, perforation with gangrene one, empyema 
of the gall-bladder with rupture two , acute suppurative cholecystitis with 
perforation one, acute ulcerative calculous cholecystitis one, rupture of the 
gall-bladder into the abdominal wall one, carcinoma of the pylorus one In 

- this last case (the one re- 
ferred to at the beginning 
of this discussion) the 
correct diagnosis was 
made at autopsy 

Cholecystectomy was 
done in ten cases with two 
deaths , cholecystostomy 
with drainage of the sur- 
rounding region in two 
with one death, choledo- 
chostomy one, this is in- 
cluded in one of the fatal 
cases of cholecystostomy, 
incision and drainage was 
“ done in two cases with 
one death, posterior gas- 
tro-enterostomy in one case followed by death Postmortem examination 
was made m this and in one other case 

Perforation may occur into any one of several regions depending upon the 
etiology and rapidity of the process Acute perforation usually takes place into 
the free peritoneal cavity, for here nature has not had sufficient time to wall 
off the gall-bladder with adhesions The process is usually due to ulcerative 
cholecystitis, the colon bacillus, typhoid bacillus, and streptococcus being the 
most common organisms found Stones are not so often found as in the more 
chronic cases Trauma is also a factor, but is exceedingly rare due to the pro- 
tection of the gall-bladder anatomically Alexander^ reports one case due to 
trauma in looo cases of gall-bladder disease and this was due to a gunshot 
wound There is usually piesent a distended and diseased gall-bladder 
Subacute and chronic perforation may take place into the small intestine, 
pylorus, stomach, colon, occasionally into the liver substance and very occa- 
sionally a stone may work its way through to the surface of the body 

When the stones penetrate the alimentary canal they usually cause intes- 
tinal obstruction Surgical intervention is necessary as a rule but at times the 
stone passes spontaneously Courvoisier’s ** statistics (cited by Deaver and 
Ashhurst) show that the site of impaction is in the duodenum and jejunum in 
214 per cent , ileum 65 per cent , ileocsecal valve in 10 per cent and the sig- 
moid flexure in 2 4 per cent I have found four cases including our own in 
which the obstruction was at the pylorus ^ 

The mortality of perforated gall-bladder is very high Theoretically this 
should not be so where perforation occurs into the abdominal cavity m 
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view of the excellent piotection given the gall-bladclei by the suiiounding 
anatomical structines, the paiietal penlonenm, the under sui face of the hvei, 
the transveise colon, and the omentum all tending to prevent the foieign mate- 
iial fiom spieading and thus limiting the icsulting pciitonitis Piactically, 
hovevei, this is not borne out. foi the patient usually has had seveial gall- 
stone attacks and believing this to be a similar attack lefuses operation Thus 
perforation of the gall-bladder becomes one of the most fatal forms of per- 
foiation The lecords of the Lankenau Clinic show a mortality of 43 per cent 
Gossett, Desplas and Bonnett " m anal3Vjng 1 1 1 collected cases of pei foration 
of the gall-bladdei into the abdominal cavity, find a mortality of 52 2 per cent 
Bennett.” m 3064 cases of intestinal obstiuction reports twenty-eight cases 
of intestinal obsti uction due to gall-stones with a moi tahty of 50 per cent 

Diagnosis is ver}' difficult and is seldom made until the abdomen has been 
opened, due to the raiitv of the condition and the lack of pathognomonic signs 
The acute peifoiation into the fiee peiitoneal cavity is most fiequently mis- 
taken for pei forated gastric ulcer oi sometimes foi a high lying appendix 
The true condition is recognised when the bilc-tmged peiitoneum or peritoneal 
exudate is seen In the subacute and chronic pei foration there is often an 
antecedent histoiy of gall-bladdei symptoms and the ])iescnce of a more or less 
hard movable mass that will lead one to suspect the condition In pyloric 
obstruction, as in oui case, it is often mistaken foi caicinonia of the stomach 
for the symiitoms simulate this condition veiy closely In obstruction in other 
parts of the intestinal tract the only aid is a pievious histoiy of gall-bladder 
disease This latter condition is veiy raie Bennett’ collected only twenty- 
eight cases in 3064 cases of obstruction (o 9 per cent ) 

CONCLUSIONS 

1 Perforation of the gall-bladder is comparatively raie, occuinng in about 
one per cent of diseased gall-bladders 

2 There are no pathognomic symptoms but a careful histoiy m which pre- 
vious gall-bladder attacks have been present should lead one to suspect the 
existing condition The exact diagnosis is rarely possible befoie operation but 
the nature of the condition should lead one to explore the upper abdomen 

3 The treatment is early suigical intervention, the procedure depending 
upon the age, condition of the patient and condition of the gall-bladder, but 
cholecystostomy with drainage of surrounding area seems the method of choice 

4 The mortality is about 50 per cent and can be deci eased only by early 
diagnosis and early treatment 

REFERENCES 

' Blaudstein, N Amer J Surg , 1927, n, 585 
"Alexander, E Annals or Surglr\, 1927, Ixxxvi, 765 
Deaver and Ashhurst Surgery of the Upper Abdomen, 153 
' Troell, A Annals or Surgery, 1927, Kxxvi, 758 
■ Abstract, JAMA, 1925, Kxxiv, 1787 
“ Bennett, C Bnt M J , 1926, i, 565 
' Bennett, C Bnt M J , 1926, 1, 565 


-203 



LATE INTESTINAL STENOSIS FOLLOWING STRANGULATED 

HERNIA 

By Leon Ginzburg, M D , 

AND 

Eugene Klein, MD 
OF Neav York, N Y 

FROM THE SURriCVT, SFRMCF OF DR ALRFRT A BERQ MOUNT SINAI AND BRONX HOSPITAL NEW FORK 

Late intestinal stenosis following strangulated hernia has received little 
consideration in the American surgical literature The observation of this 
condition five times in the last three years has therefore prompted us to 
briefly review the subject and to report these cases 

In short, the history of one of these cases is as follows ' 

A patient is operated upon for strangulated hernia The intestine is 
found badly compromised but apparently viable and is replaced At first 
everything goes well There are no signs of peritonitis or intestinal obstruc- 
tion After a varying, free interval, ranging from weeks to months, the 
patient develops severe, colicky abdominal pain The picture of an incom- 
plete, mechanical ileus then supervenes, which demands further operative 
intervention Laparotomy, at this time, reveals as the cause of obstruction 
either (i), an area of tubular stenosis due to fibrosis of part or all of the 
strangulated loop, or (2), an annular stricture corresponding to the zone of 
intestinal constriction at the neck of the sac 

Pathology — In the eaily stages of strangulation, the changes in the wall 
of the affected loop are \enous stasis, cedema and a certain degree of hemor- 
rhagic extravasation Relief of the constriction at this time will result in a 
complete return to normal 

The advanced stages of strangulation are characterized by two features 
firstly, a progressive devitalization of portions of the affected gut, and 
secondly, the development of permanent interference with circulation, due to 
thrombosis of the vessels in the intestinal wall or in the smaller mesenteric 
radicles These are the cases that will undergo perforation even after the 
constriction is relieved 

There is an mtei mediate stage, however, in which though complete 
devitalization does not occur, the pathological changes at the time of oper- 
ation are so advanced, that relief of the strangulation will no longer permit 
of a return to normal In such cases, late intestinal stenosis may result 
To understand the pathogenesis of this last named condition the his- 
tological changes in a strangulated loop must be more closely considered 
A study of these indicates that the different layers of the intestinal wall 
exhibit different degree of sensitivity to interference with their blood supply 
Numerous post-mortems and the examination of resected specimens have 
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shown that if the condition has piogrcssed sufficiently foi neciosis to occur, 
aieas of the mucosa aie the fiist to be involved, with the foimation of ulcers 
The musculai layeis aie next involved The connective tissue elements, 
both submucosal and subseiosal maintain then viability longest When the 
stage of mucosal gangiene is reached, thrombosis in some of the smaller 
ladicles of the ahccted loop aie alieady piesent These aie important as 
they result in a peimanently diminished blood supply to the affected pait 
This diminished vasculaiity inteifeies with the legeneiative potentialities of 
the mucosa, which arc noimally veiy gieat In fact, Schloflfei,^ years ago, 
demonstiatcd that expeiimental excision of even extensive aieas of mucosa 
w’as followed by icgeneiation, and that intestinal stenosis or stiictuie could 



be experimentally produced only by interference wnth the blood supply of 
a given segment 

The other important factor m the final development of a fibrotic stenosis 
IS infection The bowel denuded of its protecting mucosal coat, and its 
lesistance low^ered by the diminished circulation, is invaded by intra-intes- 
tmal organisms An inflammatory granulation tissue is formed which at 
first produces hypertrophic obstruction of the intestinal lumen and later 
undergoes fibrotic changes causing a scar tissue stricture It must be remem- 
bered that in the small intestine there may be pathological narrowing without 
any clinical manifestations Haasler^ has reported a few cases in which 
fibrotic small intestinal stenosis was an incidental finding in jiatients dying 
of other causes It had apparently given rise to no symptoms during life 

The changes at the intestinal grooves (“Schnui furche”), due to the 
direct constriction by the edges of the hernial ring, deserve a word for 
themselves Hoffmann ^ m a study of fifty-six resected specimens, showed 
that the histological changes at these points were similar to, but occurred 
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emhei and were mo)c maikcd than those present throughout the rest of 
the affected loop At these zones, the mucosa is again the first to undergo 
necrosis, the seiosa apparently not being involved until late, in spite of the 
direct pressure upon it 

When the changes as outlined above affect the entire loop of strangu- 
lated gut, a remarkable picture is finally produced (Fig i ) The greatly 
dilated bowel, pioximal to the obstruction, terminates abruptly in a narrow 
thick-walled, firm, rigid tube from two to five inches in length, and one-half 
to one-quarter the diameter of the normal bowel The mesenteiy of the 
involved portion is thickened fibiotic and contains numerous enlarged glands, 
so that the condition may be mistaken for a local tuberculous process or 



even malignancy Distally, this area is again shaiply demarcated from 
normal small intestine There is a tendency for the involved segment to 
become adherent to the intestine immediately proximal and distal to it, 
producing an “S”-shaped coiling When opened, the lumen of the stenotic 
portion IS found greatly narrowed, at times barely admitting a medium- 
sized probe It IS lined by granulation tissue with scattered patches of 
hypertrophic mucosa In the earlier stages mucosal ulceration in various 
stages of healing may be present (Case V) 

When the changes have occurred only at the const) iction gi ooves, an 
annular hypertrophic stricture denuded of mucosa is found It is most apt 
to occur at the proximal constriction zone, but at times both are involved 
with the formation of a double stricture 

Microscopically, in both the tubular and annular forms the mucosa is 
absent except for isolated hypertrophic patches, and the submucosa is 
replaced by a hypertrophic inflammatory granulation tissue The muscu- 

* Since the completion of this article, two cases of annular stricture have been 
reported by Eising, in the American Journal of Surgery 
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Ians mucosaj is disiupted Theie is marked inflamniatoiy, snbserosal thick- 
ening and vaiying degiees of fibiosis in the musculai layeis 

Syuiptoins — In the majoiily of cases theie is a fiec inteival aftei oper- 
ation of at least two oi thiee weeks The most fieqiient time foi the devel- 
opment of symptoms is m the thud oi foiiilh week Many cases, however, 
aie symptom free foi a consideiably longei peiiod, extending ovei months 
and in some of the lepoited cases, even years Piemonitoiy symptoms of 
diairhcea or intestinal bleeding due to secondary sloughing of compromised 
areas may occui Typi- 


cally, ho^\ever, the fiist 
complaint is of paroxys- 
mal attacks of severe, gen- 
eralwed, colicky abdomi- 
nal pain This appaiently 
beais a definite relation to 
the ingestion of food and 
in many instances is so 
constant that the patients 
voluntarily starve them- 
selves As the obstruc- 
tion IS in the small in- 
testine, and in the begin- 
ning incomplete, there is 
passage of stool and 
flatus, a fact which is apt 
to obscure the sinistei sig- 
nificance of the complaint 
If the patient is seen dur- 
ing an attack of pain, 
visible peristalsis and bor- 
borygmus may be detected 
The symptoms usually 
become progressively 
worse with the develop- „ 

liG 3 —Microscopic section of involved intestine in Case IV 
ment of the classical pic- ' 1"® nornial mucosal structure is gone At points the intestine 

1 IS devoid of epithelial lining 2 The muscuHris mucos-e is dis 

turc of 3.11 inCOnipletC submucosa shows an inflammatory infiUntion 

small intestinal obstruction If the obstruction is not relieved, the patients 
go rapidly down hill, partly from starvation, partly from chronic toxic absorp- 
tion, probably due to bacterial and chemical decomposition m the obstructed 
loops This IS especially exemplified in Case IV, reported below, where a 
severe anemia, resembling pernicious anemia, developed very rapidly At 
autopsy in this case, hepatic changes similar to those occurring in a severe 
toxemia were found Incidently, the development of severe anemia resem- 
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bhng the pernicious type, has been reported in cases of small intestinal stric- 
ture by Meulengracht and others 

The occurrence of attacks of severe abdominal colic, occurring in a 
patient in whom at the primary operation the intestine was found badly com- 
promised, should immediately bring to mind the possibility of this condition 
One should not be misled by the passage of gas or stool, or the absence of 
visible peristalsis, which in stout people may be difficult to detect 

The X-ray is of great value in diagnosis At times, very important 
information may be obtained from an ordinary plate without the ingestion 
of baiium, especially if there has been vomiting, or food has been withheld 
The dilated loops of gut may then he well visualized because of their gaseous 
distention If this examination is not productive of much information, 
recourse may be had to a small quantity of a barium mixture The danger 
of converting an incomplete obstruction into a complete one by the barium 
must be borne in mind The X-ray will show the typical picture of a partial 
small intestinal obstruction 

T? eatinent — Operative intervention should be undertaken early and should 
consist either of resection of the involved portion of the gut or of a short 
ciicLiitmg entero-anastomosis If resection is performed a lateral anastomosis 
IS preferable to an end to end, because of the great disparity in the diameter of 
the proximal and distal loops In the presence of numerous adhesions, or 
when the patient is in poor condition, entero-anastomosis is the preferable 
mode of procedure It was performed in three of the cases reported below, 
with excellent results 

In those cases where the obstruction has been due to an annular con- 
striction, a plastic operation similar in principle to the Hemeke-Mikuhcz 
pyloroplasty, has been used by some In the presence of ileus with the 
changes present in the gut just proximal to the obstruction, this would 
seem to be a risky procedure without any special advantage 

At the time of primary operation, there are no positive criteria by which 
to judge the possibility of the development of a late intestinal stenosis The 
intestine, both m our own and the other reported cases was apparently 
considered viable as judged by the ordinary symptoms of return of color, 
vascular pulsation, and the reappearance of peristalsis With an intact and 
glistening serosa, there may already be extensive mucosal necrosis 

REPORT or CASES 

Case I — Mrs B K , aged sixty, was admitted to the Mount Sinai Hospital in 
May, 1924, with an irreducible femoral hernia of twelve hours’ duration, accompanied 
by cramp-like abdominal pain and vomiting Examination disclosed a strangulated 
femoral hernia turning upward over the lower margin of Poupart’s ligament 

P) 111107 y Opciatwn — Under local anaesthesia, the femoral hernia was exposed through 
an inguinal incision The sac contained brownish fluid with a slightly disagreeable odor 
(not fecal), and the intestine was bluish-black in color The constriction was relieved and 
hot saline solution applied After fifteen minutes' observation, the bowel apparentlj^ reco\- 
ered completely Normal color and peristalsis returned The arterial pulsations were 
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normal, there A\as no evidence of venous thrombosis The serosal laver ol the involved 
segment retained its normal gloss The involved intestine was therefore considered viable 
and replaced m the abdomen 

Two weeks after the operation, the patient began to complain of severe paroxysms 
of abdominal colic, occasionally accompanied by vomiting Abdominal distention set 
m, and m spite of the fact that enemas wcie always partially efTectiial, the tympanites 
became more marked It was concluded that an incomplete obstruction of the small 
intestine was present Sccoudaiy 0 (fetation The abdomen was opened through a 
left rectus incision under local anesthesia After a few adhesions had been divided, 
it uas seen that about two niches of intestine had become converted into a narrow, 
firm, cord-like, rigid structure Proximal to this area, the bowel was found greatly 
dilated, distally, it uas collapsed An entero-anaslomosis between the collapsed and 
dilated gut to either side of the obstruction was performed The patient made an 
une\ entful recovery 

Case II — R G, aged fifh, was admitted to the Mount Sinai Hospital m Septein- 
her, 1926, with a strangulated femoral hernia The henna had apparently been 
irreducible for tweiiti-four hours She had come in from out of town and on admis- 
sion, was 111 very poor condition In addition to the local condition, the patient was 
found to be suffering from chrome nephritis with a systolic blood pressure of 230 

P) 11)101 y Opoaiwn — Immediate operation was performed and a strangulated partial 
cnterocele (Richter's hernia) was found After relief of the consti iction, the intestine 
apparentlv recovered its viability While it was not considered entireb safe to replace 
the intestine, a resection was out of the question because of the poor general condition 
of the patient A loop of chromic gut was passed through the mesentery of the 
involved intestine and brought out tlirough the wound A few davs later, a fecal dis- 
charge was noted in the w'ound This fistula closed spontaneously within a few w'ceks 
Follow'ing her discharge from the hospital, the patient had no symptoms whatso- 
evet, for about a mouth Then she began to cxpencncc attacks of severe abdominal 
pam and vomiting, wdnch increased m frequency and intensitj In January, 1927, 
fi\e months after the original operation, she w’as admitted to the Bronx Hospital 
On admission, definite intestinal erection and visible peristalsis were noted 

Opciation — The abdomen was opened through a four inch right rectus muscle 
splitting incision An area of cicatricial stenosis about 2)4 niches m length and 1/3 the 
diameter of normal gut ivas encountered m the lower ileum It was intimately 
adlierent for its entire length to the tremendously dilated proximal loop The gut 
distal to tiie stenotic area \vas of normal diameter A suture anastomosis was per- 
formed betw^een the gut proximal and distal to the obstruction The patient made an 
uneventful recovery 

Case HI— B G, aged forty-five, was admitted to the Mount Smai Hospital in 
January, 1925 About two and one-balf months before admission, the patient had sud- 
denly developed a strangulated inguinal hernia which was operated at another hospital 
The findings at this operation are not at our disposal Following his discharge, he com- 
menced to have cramp-hke circum-umbilical pam Tlie pain ivas more or less constant, 
with exacerbations coming on one or two hours after meals He frequently induced vom- 
iting for relief Marked constipation had been present Because of the definite relation of 
the pam to the intake of food, the patient was referred to the Mount Sinai Hospital, with 
a diagnosis of possible duodenal ulcer On admission, the abdomen was distended, and 
marked borborygmus and visible peristalsis were found A barium enema showed no abnor- 
mality of the colon Because of the obstructive symptoms, an X-ray with oral ingestion 
of barium was considered inadvisable A diagnosis of intestinal obstruction was made 

The abdomen was opened through a four inch paramedian incision 
A segment of collapsed gut, apparently distal ileum, was encountered and follow^ed to 
the site of obstruction A firm, hard, stenotic, greatly narrowed area of intestine 2)4 
inches long was encountered The mesentery of this portion of the bowel contained 

209 



GINZBURG AND KLEIN 


numerous enlarged, but not especially hard glands Proximal to the involved segment, 
the gut was greatly dilated, distally it was collapsed An entero-anastomosis between 
the collapsed and dilated gut was performed, and a gland excised for microscopic exam- 
ination This was later reported to show chronic inflammatory changes There was 
no evidence of tuberculosis or neoplasm 

A few days after operation, an enterostomy was performed for paralytic ileus, 
with marked relief of symptoms Four months later the fistula, not having closed 
spontaneouly, its operative closure was undertaken At this time, the previous site 
of operation was reviewed in order to be certain that there was no obstruction distal to 
the fistula The involved segment of gut was noted to be in the same condition as at 
the primary operation The entero-anastomosis between the gut just proximal and just 
distal to the obstruction was patent The fistula was accordingly excised and the open- 
ing in the intestine closed by suture The patient made an uneventful recovery, and has 
remained well to date 

Case IV — M L , aged forty-five, was admitted to the Mount Sinai Hospital in 
September, 1926 She had been operated on four years ago at another hospital for a 
left inguinal hernia, which had apparently recurred shortly afterwards Eight hours 
before admission it had suddenly become large, painful and irreducible She had vom- 
ited three times Examination revealed an irreducible inguinal hernia about the size 
of a small grapefruit An immediate operation was performed and a bilocular sac 
containing brownish slightly foul smelling fluid was found Two loops of intestine 
were found to be mcarceiated, one of which showed considerable cyanosis with subserous 
hemorrhage After a prolonged period of observation and irrigation with warm 
saline, the loop was considered viable and was replaced The subsequent course was 
uneventful and the patient was discharged well at the end of two weeks 

For four months following the operation the patient was apparently entirely free 
from symptoms At that time she began to experience occasional attacks of colicky 
abdominal pain There was no vomiting or constipation At the same time a recur- 
rence of the hernia was noted The svmptoms were apparently attributed to the 
recurrence and another hernioplasty was performed Shortly afterward the patient 
was seen in the return clinic, and visible peristalsis noted A gastro-intestinal X-ray 
was taken which showed unmistakable evidence of an incomplete small intestinal 
obstruction Laparotomy was advised but refused One month later the patient was 
readmitted to the hospital m a moribund condition with signs of intestinal obstruction 
and a marked anemia closely resembling pernicious anemia The blood count follows 
“Haemoglobin 50 per cent , red blood-cells 2,280,000 Hiemoglobm index i i Numerous 
macrocytes , a few red blood-cells with stippling, two normoblasts The picture is sug- 
gestive of pernicious anemia Her condition was too poor to warrant operation ” And the 
patient ceased soon after admission Autopsy showed the following 80 cm above the ileo- 
caecal junction the intestine shows a narrowing 8 cm long The area is about 1/3 the 
diameter of the normal intestine The ileum proximal is markedly dilated In the region 
of the stricture the wall of the intestine is markedly thickened and the lumen markedly 
stenotic The mucosa is cicatricial and there are polypoid excrescences of the preserved 
mucosa Microscopically the wall of the ileum is seen to be several times normal m thick- 
ness The mucosa is denuded of epithelium, the muscularis mucosa is fragmented There 
IS a marked inflammatory infiltration of submucosa and subserosa The liver showed 
marked fatty degeneration 

Case V — R L, aged sixty -six, was admitted to the Bronx Hospital m May, 
1926 Two months before admission, the patient had been operated on at another 
hospital for a strangulated right femoral hernia of fifteen hours’ duration At oper- 
ation the sac was found to contain bloody fluid The intestine was bluish-black, but 
the peritoneal lustre was retained After relief of the constriction, the normal color 
of the intestine returned and the gut was considered viable and replaced 
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Following her discharge from the hospital, she commenced to have violent abdom- 
inal pam accompanied by borborygmiis The pain was most marked two to three hours 
after meals She became gradually more constipated On admission there was disten- 
tion and visible small intestinal peristalsis Two months after the original operation 
a laparotomy was undertaken for incomplete intestinal obstruction The distal 35 cm 
of ileum was found thickened, stenotic and covered with a fibrinous layer The mesen- 
tery was tremendously thickened and contained numerous large hard glands Grossly the 
possibilitj of neoplasm or tuberculosis could not be ruled out 

The involved segment of gut was resected and an ilcocolostomy performed The 
patient made an uneventful recovery 

The resected specimen is of great interest The entire resected portion is greatly 
thickened, the most marked thickening being m the submucosa The lumen is markedly 
stenotic Five mucosal ulcers m various stages of healing arc present The ulcers 
vary m size from i x 3 to i x i cm in diameter The intestinal stenosis is most marked m 
the region of these ulcers 

Microscopically, there is an inflammatory granulation tissue occupying the sub- 
mucosal lajer The epithelial lining of the gut has an altered epithelium having lost 
Its normal glandular structure Tiiere is no evidence of tuberculosis, syphilis, actino- 
mycosis, or malignancy 


CONCLUSIONS 

1 Following the replacement of badly compionnsed but tnable intestine, 
symptoms of obstruction may appear after a varying free intetval 

2 These symptoms are due to a fibrotic intestinal stenosis resulting from 
mucosal necrosis, thrombosis of small mesenteiic and intramural vessels and 
infection by organisms from the lumen of the bowel The strictuie may be 
tubular or annular 

3 The obstruction remains incomplete foi a long time 

4 Early operative intervention is necessary and should consist of a shoit 
circuiting entero-anastomosis or resection 

Thanks are due to Dr A A Berg foi pei mission to report the cases 
occurring upon his service The authors are also indebted to Dr Edwin 
Beer for allowing them to incorporate a case observed on his service, m the 
present article 
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SPONTANEOUS RUPTURE OF SPLEEN WITH VENOUS 

THROMBOSIS * 

By J Sumter Rhame, M D 

or ClIAKLESTON, S C 

In consideration of the condition of rupture of the spleen it is well to 
bear in mind that there are certain predisposing factors in the normal spleen, 
which may become exaggerated in various diseases In a way it may be 
thought of as a pulpy bag of blood, loosely attached by a vascular pedicle, 
and were it not for the protection which is afforded in its position, it would, 
no doubt, be more frequently ruptured Even m its normal state it is prob- 
ably two or more times the size which we are accustomed to give it from 
postmortem experience, and this difference m size during life is wholly a 
matter of contained blood During the process of digestion we know that 
theie IS a large engorgement of the organ with blood and this as a predispos- 
ing factor has been apparently evident m a number of cases of spontane- 
ous ruptuie 

In various diseases the blood content of the organ is increased, sometimes 
remarkably, and intrasplenic hemorrhages of minor degree are relatively fre- 
quent 111 such states Notable among the diseases m which such engorgement 
of the organ occurs are typhoid fever and malaria, and spontaneous rupture 
has occuried m a number of cases of both In 123 cases of spontaneous 
rupture collected by Berger - ninety-nine were malarial, while of twenty- 
eight cases of spontaneous ruptuie during the cotiise of acute illness collected 
by Wohl ^ fourteen had typhoid fever Even in traumatic rupture, disease 
has its influence In spontaneous rupture engorgement with blood is the 
important factor In traumatic rupture the important disease factor seems 
to be enlargement and consequent unusual exposure of the organ to injury, 
although many enlarged sj^leens are, at the same time, congested 

Whether spontaneous rupture of the organ m a thoroughly normal state 
actually occurs may be questioned The large majority of reports concern 
organs which have been diseased Susman’^ was able to collect only seven 
cases, including one of his own, m which rupture of an apparently normal 
spleen had occurred 

It IS difficult to conceive of a normal organ, even of the construction of the 
spleen, bursting under physiological conditions Perhaps those seven appar- 
ently normal spleens were not normal at the time and site of the hemorrhage 
For instance, it would seem easily possible for a hemorrhage to occur as a 
result of an mfaict, the evidence of which might be destroyed in the rup- 
ture Wohl advances the theoiy that sclerosis and degeneration of the 
small arterial blood-vessels may be the foundation for hemorrhage in spon- 

Read before the Southern Surgical Association, December 13, 1927 
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taneous luptme. a soit of splenic apoplexy, so to speak, and the fieqnency 
of occmience of aitenolar scleiosis in the spleen, to^elhei with the knowl- 
edge which we have of vaiious othei “apoplexies” make this a suggestion 
worthy of consideiation, although it would seem, as Susman points out, that 
if this were moie than a subsidiary factor splenic uipture should inciease m 
frequency with age 

Of the seven cases of spontaneous luptuie of noimal spleens, only two 
of the subjects may be consideied to have been \\ell at the time, four of the 
others having shown some ahmentaiy tiact disoidei, one of these gall-stones, 
and the fitth, pulmonaiy tubeiculosis All of which point to the conclusion 
that a normal spleen does not luptuie undei noimal physiological conditions 





Fk I — Gross ni)])eirince of spleen 
Tfttr reniovnl sliowinc tin. point of rupture 
of the cnpsule, nnd loci of licmorrlnire in 
the pulp, from the root to the point of rup 
tiire of the cnpsulc on the outer oi eon\e\ 
surface Shape of the spleen is altered hj 
li\atire solution 


Casl Ri port — The case which I have to add to these tecords came under my obser- 
tation m Julj, 1925 J N K, while, male, aged twcntj-fivc jears, electrician by occu- 
pation Familj historj negatne Julv 26 about 
I PM , just after finishing dinner, he was seized 
wnth sudden sharp pain 111 the left ujiper quad- 
rant of the abdomen Almost imincdiateh he 
vomited He then took a dose of "salts ” About 
6 pm he took a bottle of citrate of magnesia but 
his bowels had not moved at the time of his 
admission to the hospital, about 4 o’clock the next 
morning He had not had malaria or typhoid 
fever His onlj pretious illness w’as influenza 
(four da>s’ duration) in 1920 and he had been 
perfectly w’ell until the sudden onset of this pain 
Upon admission to the hospital his temperature 
was 90° F , pulse 80 per minute, respiration 26, 
shallow' Patient w’cll nourished and developed 
His abdomen w’as moderately distended, there 
was notiung palpated as abnormal, there w'as no 
dullness, peristalsis w'as active over the entire abdomen Palpation beneath the left 
costal border revealed tenderness and ngiditj The entire left upper quadrant was rigid 
Pressure over any part of the abdomen and over the left kidnc} region gave sharp pain 
m left upper quadrant anteriorly He had no pain in the left shoulder, such as is recorded 
in other cases, and his pliysical examination w'as otherw'isc negative His urine showed a 
trace of albumin, plus two indican, and an occasional pus cell Haemoglobin 85 per cent 
(Dare) Leukocytes per c mm 13,040 Polymorphonuclear neutrophiles 85 On opening 
his abdomen it W'as found to contain about 750 cc of free blood, including many clots 
This was found to be coming from a ragged rent in the outer surface of the spleen The 
spleen w'as removed, blood sponged out of the belly, and the patient was given 750 c c of 
normal saline solution intravenouslv during the operation His blood picture continued 
practically the same, W'lth about 3,000,000 erj throcytes, for the next two days There 
then was a steady improvement with gradual return of the red blood corpuscles and 
haemoglobin to normal and a reduction of the leukocytosis to about 10,000 during the next 
twelve days His recovery was uneventful wound healing by primary union and he left 
the hospital on the fourteenth day after operation He resumed his occupation at the end 
of a month and has remained well since that time His present phvsical condition (Decem- 
ber 3, 1927)— height 5 feet 8 inches, weight 153J4 pounds, general physical examination 
negative Blood examination Haemoglobin 86 per cent (Dare), erythiocvtes 3,980,000, 
leukocytes 11,200, small and large lymphocytes 30, large mononuclears and transitionals 4, 
polymorphonuclear neutrophiles 64, eosmophiles 2, basophiles 0, other varieties 0 Plate- 
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let count 280,000 Coagulation time 5 minutes, blood clotting time 2 % minutes Fragility- 
test normal Urine normal Blood pressure (mercury) systolic 130, diastolic 70 

The spleen -which -was removed -was of the normal average size and appearance, 
except for the rent in the capsule (Fig i) This point of rupture -was about the middle 
of the convex surface and within it the blood was clotting The hemorrhage extended 
111 irregular fashion on through the middle of the organ toward the root The removed 
spleen was examined by Dr Kenneth M Lynch, and histologically was of normal appear- 
ance m so far as the pulp was concerned The capillaries of the Malpighian body appear 



Tic 2 — Vein of spleen, with surrounding pulp in spontaneous rupture of organ (Xioo ) 
of blood %\ithin the veins Seems to be a thrombosis by the irregular distribution of elements of blood 
but theie is no change in the wall and it may have followed the rupture 


somewhat thickened and hyahnized Toward the root of the organ the veins contained 
the elements of the blood in such arrangement as to signify a new thrombus, that is, 
there was a precipitation of the fibrin, and the red blood corpuscles and leukocytes were in 
irregularly disposed masses instead of being uniformly mixed This clot was apparently 
attached to the lining of the vein (Fig 2) There is no evident reason for thrombosis, 
there was no change m the walls of the veins, there was no apparent infarction, and the 
thrombosis, if it really was a thrombosis which antedated the hemorrhage, could not have 
existed for any length of time prior to the operation 

It remains a question whether this venous thrombosis was the cause of the hemor- 
rhage into the spleen and the subsequent rupture of the capsule, or whether it was 
merely the subsequent thrombosis occurring m the bleeding vascular tree 

Clinical Featwes Except for the history of traumatism there seems to 
be little or no difference in the clinical picture presented by traumatic and 
spontaneous rupture of the spleen The notable tendency of the spontaneous 
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occurrence to be i elated to the engoigeurent of the oigan duung digestion 
seems to be the only featuie belonging mainly oi exclusively to the latter 
Vomiting may or may not happen in eithei It is used as a diffei entiating 
point by some and is consideied laie by otheis It seems to have been a 
prominent symptom in the cases of spontaneous luptuie of seemingly noimal 
spleen Paiesis and distention of the intestine has been piominent in some 
but not 111 otheis Abdominal rigidity, usually maiked m tiaumatic lupture, 
may not be so pronounced in the spontaneous vaiiety, although it may be It 
was extreme in my case Syncope and shock, commonly pionounced m the 
traumatic, depend in then prominence upon the seventy of the hemorrhage 
m the spontaneous, as does also the evidence of fluid in the abdomen Pam 
m the left shoulder, apparently refeired from the snbphrenic iriitation of the 
blood below the diaphragm and aiound the spleen through the cervical cord 
and to the third and fourth ceivical nerve, has been an outstanding symptom 
in some cases of both kinds, and absent in others 

Traumatic rupture is, to my mind, moie leadily diagnosed because it is 
more easily anticipated Spontaneous rupture occurs out of the blue sky, so 
to speak, and while it may be diagnosed with considerable certainty in a case 
presenting a characteristic picture, as long as the condition piesented is rec- 
ognized as an acute abdominal crisis demanding immediate operation it 
makes no difference how positive the diagnosis may be It meiely needs to 
be borne m mind as one of tbe things which ma}^ be encountered, in order that 
the splenic area may be accessible to the operator 

As to the choice of the repair of the rupture, or lemoval of the organ, 
I take It that the latter is recognized as a safer procedme Of course where 
It appears that the rent in the capsule may be easily closed and without danger 
of subsequent rupture one might suture oi tampon the oigan but it would be 
difficult to evaluate the probability of further rupture Undoubtedly m some 
cases of both kinds of rupture tlie bursting of tbe capsule and the mtra- 
abdominal hemorrhage has followed (m some instances at a considerable 
interval of time) the primaiy rupture or hemorrhage into the pulp of the 
organ With this m mind and a knowledge of the high moitahty of the 
unoperated or postponed, there seems to be little choice in the matter What- 
ever the work of the spleen may be, we know that its piesence is not necessary 
to comfortable life and in an emergency of this degree there should be no 
hesitation on the ground of saving it 
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ANALYSIS OF ONE HUNDRED AND SEVENTY-SIX CASES OF 
CARCINOMA OF THE STOMACH SUBMITTED TO AUTOPSY 

By M^rgarkt Warwick. MD 
or St Paul, Minn 

FROM TIIF Mil LI R llOSPITAI ST PAUL MINNESOTA AND TIIF DEPARTMENT OF PATIIOIOG\ 

UNJ\ FRSIT^ OF MINNESOTA 

In the files of the Department of Pathology at the University of Min- 
nesota, for the past twenty years, there are leports of 7,800 necropsies with 
=570 cases of carcinoma, and 176, 2 per cent of the total, or 30 per cent of the 
carcinomas show a primary location m the stomach This necropsy series 
includes the examinations made by members and associate members of the 
pathological staff at various places in the Twin Cities, the Miller, Ancker, and 
Gillette Hospitals in St Paul, and m Minneapolis, the University, and the 
Minneapolis General Hospitals together with coronet’s cases and necropsies 
pel formed for piacticing physicians The series then, while not a particularly 
large one, lepiesents a wide lange of incidence and provides interesting mate- 
rial foi study 

Sex — As shown m Table I, the greater number, 143 or 81 per cent. 

Table I 

Males 143 81% 

Females 33 19% 

occuired in males with thirty-three or 19 per cent in females This does not, 
of couise, lepiesent actual incidence, for in the University files more necrop- 
sies (two and five-tenths to one) are perfoimed upon males But even after 
correction is made, it is still ajipai ent that the disease occurs more commonly in 
males No definite reason for this is offered Rough diet and irritating food 
might be considered as an etiological factor in some men, but with these city 
dwelleis, there can be little difference m the diet of the men and the women 

Age — The age incidence, m Table II, is found to vary widely from thirty- 


30-39 years 

Table II 

Age 

Noted in 171 

12 

7% 

40-49 years 


33 

ig% 

50-59 years 


50 

29% 

60-69 years 


59 

35% 

70-79 years 


14 

8% 

80-89 years 


3 

I 7% 


Youngest 32 years 
Oldest 82 years 
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t^\o to eighty-two with an avciage of fifty-nine ycais The highest, 35 
cent , occurs m the sixth decade, the fifth decade plays a close second with 29 
pel cent ; then comes the fourth decade with 19 pei cent , while a definite 
nuinbei (7 pei cent ) of the cases occin in the thnties, one at thiity-two The 
seventh decade shows about the '^amc numbei as the thud, 8 pei cent as com- 
paied to 7 pel cent while the fewest (17 pci cent ) occiii in the eighties 
Heie again tine incidence is not shown since few neciopsies aie peifoimed 
upon pel sons ovei eighty yeais of age A cuive showing the age incidence of 
all the autopsies in the pathological lecotds compaied to autopsies on cases 

30 40 50 60 70 80 Years 

40>'r 



Chart i — Age incidence of CTremonn of the stonnch, is coniinrcd \\uh 'ige incidcncL of IoItI 

■\utops> senes Age incidence of CTrcinorm of stomicli Age incidence in lot'll mtoiisA 

senes 


of caicmoina of the stomach is shown in Chait i It will be seen that the 
highest point of autopsy incidence remains fanly constant at about 15 per cent 
until fifty years fiom where it drops down to less than i pei cent at eighty 
On the other hand, the age incidence of autopsies of carcinoma of the stomach 
rises steeply from ii per cent at thiity years to 35 per cent at sixty years, 
then at seventy years it drops down to the level of the otheis Therefore, we 
see that the age incidence of cases of autopsies upon gastric carcinoma is much 
higher than that of the entire series It becomes appaient that in this study 
carcinoma of the stomach is a disease of middle life usually occuinng aftei 
fifty, but sometimes appearing befoie fifty with occasional cases befoie forty 
years of age 

Locaiion — The location of the tumor mass in the stomach wall was 
described m detail in 175 cases and m Table III there is an attempt at classi- 
fication which was very difficult of accomplishment because of the few ana- 
tomical land marks in the stomach The favoi ite location was the pylorus (42 
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Pylorus 

Table III 

Location 

175 Cases 

74 

42 2% 

Limited to pylorus 


41 

SS% 

In wall and pylorus 


33 

45 % 

Wall 


65 

37 0% 

Anterior wall 


5 

76% 

Posterior wall 


16 

24 6% 

Not mentioned 


44 

67 7% 

Greater curvature 


18 

27 0% 

Lesser curvature 


25 

38 0% 

Not mentioned 


22 

33 8% 

Cardia 


19 

108% 

Diffuse 


17 

9 7 % 


per cent ) and of these slightly more than half (55 per cent ) were limited to 
the pyloric ring while the remainder (45 per cent ) extended up on the wall 
The wall itself, somewhere between the cardia and the pylorus, was affected in 
sixty-five cases or 37 per cent of the senes Of these five or 8 per cent were 
on the anterior wall and sixteen or 24 per cent were on the posterior wall 
while the majority (forty-four or 67 per cent ) did not have the exact position 
designated The position on either anterior or posterior walls seemed to 
receive more consideration since only twenty-two or 33 per cent had no refer- 
ence to it The tumor growths were situated on the lesser curvature m twenty- 
five or 38 per cent , and on the greater curvature in eighteen or 27 per cent 
The cardia was the site of the carcinoma in nineteen or ii per cent of the 
cases and there was a marked variation in size here also The majority of the 
tumors were limited to the zone directly around the cardia, but some of them 
extended down upon the wall m an irregular manner difficult to classify 

In seventeen or 10 per cent the carcinoma appeared as a diffuse growth 
throughout the wall, resulting m many of the cases, in the so-called "leather 
bottle” stomach with stiff hard walls and a lumen much decreased in size 
Some of them had ulcers at various points and others had cauhflower-like 
masses projecting from some point on the inner surface These cases pre- 
sented practically the same number and location of metastases as did the others 
in the series It is of interest, however, to see that six, or one-third, had an 
obstruction which seemed to be the fatal factor, so it appears that m diffuse 
carcinoma of the wall, obstruction has a slightly higher incidence than localized 
carcinoma of the wall, but not as high as carcinoma of either the cardia or 
the pylorus 

Ulceration — Ulceration is an expected early complication of carcinoma of 
the stomach, because the new growth which is more or less bulky, carries com- 
paratively few blood-vessels and is constantly subjected to the digestive action 
of the gastric juice But, as is shown in Table IV, ulceration was present in 
less than half of the carcinomas of this series (43 per cent ) according to the 
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Table IV 
Ulceralton 

Present 7^ 43 4% 

Perforated 39 3^ o% 

(51 % of ulcers) 

gross examination Doubtless microscopic examination would have shown a 
more frequent loss of surface tissue The ulceiation observed varied from 
an absence of superficial epithelium to complete loss of stomach wall, causing 
perforation Definite gross perforation was found in thirty-nine which repre- 
sents 22 per cent of the entire series, and 51 per cent (more than half) of 
the ulcerated cases This opening in twelve cases, repiesentmg 30 per cent of 
the perforated cases, 16 per cent of the ulcerated cases, and 7 per cent of the 
total series, was plugged by adjoining structures such as pancreas, liver, 
lymph-nodes and fibrous adhesions, and consequently there was no resulting 
peritonitis But in twenty-seven, which represented 70 per cent of the per- 
forated cases, 35 per cent of the ulcerated cases, and 15 per cent of the entire 
series, there was a direct communication between the lumen of the stomach 
and the peritoneal cavity resulting 111 the peritonitis which proved fatal 

Ohst) Hction — Obstruction is a common and early complication of gastric 
carcinoma and usually results in the symptoms which bring the patient to a 
physician and necessitates operative interference In this series, as shown m 
Table V, fifty-nine or 34 per cent showed definite obstruction This obstruc- 



Table V 



Obstnichon 


Obstruction 

59 

34 % 

Cardia 

19 

11% 

Pylorus 

42 

24% 


tion was present in the pylorus in forty- two which represents 72 per cent of 
the cases of obstruction , 56 per cent of the cases of carcinoma of the pylorus , 
and 24 per cent of the entire series It was present in the cardia m nineteen 
which represents 32 per cent of the cases with obstruction, 100 per cent of the 
carcinomas of the cardia and ii per cent of the entire senes In two cases 
with diffuse carcinoma, it was present in both Therefore, obstruction always 
occurs with carcinoma of the cardia and usually with carcinoma of the pylorus 
The degree of obstruction is difficult to determine for there is no accurate 
method of measuring it and in very few instances was the degree definitely 
mentioned Furthermore, the anatomic obstruction is not always the same 
as functional obstruction, and a patent passage through a very stiff walled and 
rigid pylorus may give much more clinical evidence of obstruction than a large, 
polypoid, soft mass which appears to entirely fill the lumen of a pylorus with 
soft walls 

Metastases —Since the significance of all carcinomas lies, not only in thepri- 
mary growth in one organ but also in the secondary growths which may appear 
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m other parts of the body and interfere with vital processes, the metastatic 
growths in this series will ineiit consideration and are shown in Table VI As 
would be expected, the maiority (78 per cent ) showed secondary growths in 
other parts of the body, but it is of interest to find that nearly a fourth (23 


Liver 

Table VI 

Metastases 

67 

38% 

Pengastnc nodes 

63 

36% 

Retropentoneal nodes 

51 

28% 

No metastases 

40 

23% 

Peritoneum 

35 

20% 

Omentum 

24 

13% 

Lungs 

21 

12% 

Mesentery 

15 

9 % 

Bronchial nodes 

19 

9 % 

Mesenteric 

15 

9 % 

Pleura 

14 

8% 

Pancreas 

13 

7 % 

Adrenals 

8 

5 % 

Intestines 

7 

4 % 

Kidney 

6 

3 % 

Diaphragm 

4 

2% 

Spleen 

4 

2% 

Gall-bladder 

4 

2% 

Bladder 

3 

2% 

Ribs 

3 

2% 

Uterus 

2 

1% 

Ovanes 

2 

1% 

Brain 

2 

1% 

Vertebrae 

I 

6% 

Prostate 

I 

6% 


per cent ) came to autopsy with only the original, primary tumor growth of 
the stomach The liver was the favorite site for metastases, being affected in 
38 per cent of the cases, while the regional lymph-nodes around the stomach 
played a close second with 36 per cent , and then came the retroperitoneal 
lymph-nodes (28 per cent), peritoneum (30 per cent), omentum (13 per 
cent ), and mesentery (9 per cent ) Carcinoma was found 111 the pancreas 
as well as the stomach, m 7 per cent of the cases, but m an organ situated so 
near the stomach, it is impossible to distinguish true metastasis from growth 
continuity when the condition has reached a terminal stage Metastatic 
growths were found m the lungs in 12 per cent , the pleura in 8 per cent , and 
the bronchial lymph-nodes m 9 per cent 

The spleen is usually an infrequent site for secondary carcinomas and this 
IS borne out by this series where they were present m only four cases or 2 per 
cent of the series The remainder of the table proves that secondary growths 
may appear in any j^art of the body although they are usually present in the 
liver, lymph-nodes, peritoneum, omentum, lungs or pleura 

The forty cases (23 per cent ) which showed no secondary growths pre- 
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sent an intei estmg study in themselves The question is at once i aised whether 
death occuiied fiom some inteicuiient cause oi complication befoie secondary 
giowths had time to develop, oi whethei the absence of melastases was due to 
some mheient chaiacteiistic in eithei the individual tumoi oi m the host The 
clinical histones, taken as they weie, by vaiious people at vaiious places show 
no standai dilation and aie of little value m estimating the duialion of the 
disease Fuitheimoie, the fiist symptoms do not alwavs give accuiate evi- 
dence of the appeal ance of the tumoi, foi diffeient caicmomas of the stomach 
piesent veiy difteient clinical pictuies because of the wide vaiiety of symp- 
toms which aie caused by the location in dilTeient paits of the oigan Some 
of the tumoi s may glow to a veiy laige size on the wall befoie causing S3nnp- 
toms, while othei veiy small ones m the pjdoius may eaily cause obstiuction 
which necessitates opeiative inter feience oi causes death from malnutrition 
Therefoie, the duiation of the tumoi giowth offeis little to explain the absence 
of metastases The major complications causing death aie shown m Table 
VII and pi ore that these patients did not die from inteicmrent diseases befoie 
secondaiy giorvths developed Almost one-balf (45 pei cent ) died fiom 

Table VII 

Causes of Death w Cases with 110 ^^e(as^ases 


40 Cases 


Peritonitis 

18 or 45 

% 

Post-operative 

9 

H 

22 

% 

Perforation 

9 


22 

% 

Obstruction 

5 

1 1 

12 

% 

Operative shock 

4 

It 

10 

% 

Hemorrhage 

3 

it 

8 

% 

Severe anemia 

2 

<( 

5 

% 

Endocarditis 

2 

II 

5 

% 

Meningitis (Pneumococcic) 

I 

II 

2 

5 % 

Suicide 

I 

II 

2 

5 % 

Encephalomalacia 

I 

II 

2 

5 % 

Broncho-pneumonia 

I 

(( 

2 

5 % 

Pulmonary abscess 

I 

It 

2 

5 % 

No cause knovm 

I 

il 

2 

5 % 


peritonitis and in half of these 01 nearly a fouith (22 per cent ) the peiitonitis 
was the result of perforation by ulceration of the tumoi indicating that it must 
have been present for a sufficient length of time to have extended entirely 
through the stomach wall Obstruction, hemoirhage and severe anemia weie 
the cause of the death of another fourth of the series and all of these indicate 
a development of fairly long standing Eight moie died fiom opeiative shock 
and one is justified in thinking that operation would not have been undertaken 
unless the tumor was causing definite symptoms Only eight or 20 per cent 
died fiom causes rvhicli might have been considered as inteicuiient or having 
no relation to the tumor in the stomach A comparison of Table VII with 
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Table VIII, m which are shown the diseases or fatal complications causing 
death in the entire series, shows that they are not very different, and there is 
no evidence of the cases without metastases dying before secondary growths 
could develop Therefore, it seems that the failure to produce metastases must 
be an inherent characteristic of either the host or of the tumor itself 

Table VIII 
Causes of Death 


176 Cases 


Peritonitis 

45 

26 % 

Post-operative 

18 

10 % 

Perforative 

27 

15 % 

Obstruction 

34 

19 % 

Broncho-pneumonia 

13 

7 % 

Gastric hemorrhage 

12 

7 % 

Operative shock 

10 

6 % 

Severe anemia 

9 

5 % 

Obstructive jaundice 

9 

5 % 

Pulmonary tuberculosis 

3 

2 % 

Myocardial failure 

3 

2 % 

Coronary sclerosis 

3 

2 % 

Intestinal obstruction 

2 

1 % 

Abscess of liver 

2 

I % 

Meningitis 

I 

5% 

Pulmonary abscess 

I 

5% 

Lobar pneumonia 

I 

5% 

Acute cystitis 

I 

5% 

Bacterial endocarditis 

I 

5% 

Retrocascal abscess 

I 

5% 

Septicaemia 

I 

5% 

Suicide 

I 

5% 

Addison’s disease 

I 

5% 

Encephalomalacia 

I 

5% 

Thrombosis of inferior vena cava 

I 

5% 

Metastatic brain tumor 

I 

5% 

Carcinoma alone 

19 

11 % 


Fatal Complications — It is of interest to know just why each one of these 
patients with carcinoma of the stomach died Does the mere presence of the 
tumor in the stomach cause emaciation and death from the so-called “cancer 
cachexia” , does the new growth interfere with the digestive process and cause 
death from malnutrition , do the secondary tumors in other parts of the body 
interfere with vital processes and cause death m that way , or does some inter- 
current disease attack the person already debilitated by the growth of the 
carcinoma, and cause death by means which would not have proved fatal in 
normal persons ^ The major fatal complications of the cases in this series are 
shown in Table VIII Of these nineteen or ii per cent showed no complica- 
tions and no cause for death other than the presence of the tumor Many of 
these had bulky metastases in the liver, but the possibility of deafh from liver 
insufficiency could not be proved by the autopsy The most common fatal 
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complication was peritonitis which occurred m forty-five cases (26 per cent ), 
and the cause of this was equally divided between operative interference and 
perforation of the wall by ulceration of the tumor j^iowth The first impres- 
sion, then, would be that one stood an equal chance of death from peritonitis 
m being operated upon or m letting the tumor take its course, but one should 
remember that the chances of death from peif oration are equal to the fatal 
cases following operation and that many cases are successfully operated upon 
and do not appear in these statistics Next to perforation comes obstruction 
(19 per cent ) and this number ivould doubtless be much greater if many with 
obstructive symptoms had not been operated upon, and either not appear here 
at all or else be listed under some fatal post-operative complication such as 
shock or peritonitis 

The next most common fatal complication is broncho-pneumonia and it is a 
debatable question whether tins is a true intercuiient infection or whether it 
IS a complication of carcinoma, developing m persons already debilitated by 
the presence of a tumor in the most important digestive organ It is quite 
true that primary, fatal broncho-pneumonia is rare in an adult, but it is also 
true that many of these patients were well nourished and not yet showing any 
evidence of harm done by the carcinoma Massive hemorrhage claimed 7 per 
cent , severe anemia from constant oozing 5 per cent , operative shock, 6 per 
cent , and obstructive jaundice from encroachment of the new growth upon 
the bile ducts, 5 per cent Then follows a long list of diseases which are 
apparently intercurrent Upon reviewing this table, summing up the fatal 
complications, and classifying them according to intercurrent causes of death 
or as complications due to the presence of the tumor itself, it becomes appar- 
ent that the great majority (69 per cent ) die from complications directly 
referable to the growth of the tumor, while 20 per cent die from intercurrent 
diseases, and complications are entirely absent m ii per cent Therefore, in 
the great majority of the cases (8g per cent ) death was due to some definite 
cause and not to the old “cancer cachexia" which is, in all probability, only the 
result of the malnutrition caused by the presence of a tumor growth in the 
digestive tract Furthermore, in spite of the presence of this new growth in 
the most important of the digestive organs, all of the patients were not emaci- 
ated , in fact 18 per cent were unusually well nourished 

Emaciation The relationship of emaciation to carcinoma is too old a 
question to be dismissed without an analysis of this series in regard to that 
issue As seen in Table IX emaciation was prominent in the great majority 

Table IX 
Etnacialwn 

Marked 1 10 

Moderate 35 

Not present 31 

of the cases, no or 62 per cent , it was moderate 
and entirely absent in thirty-one or 18 per cent 
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posed to be an accepted thing, but heie are tbirty-one cases, l8 per cent , aFinost 
a fifth, which come to autopsy without any demonstrable emaciation To be 
suie some of these had lost some weight, but yet at the autopsy they were still 
well nouiished For example one large man had lost forty pounds and yet at 
the time of his death was obese, weighing over 200 pounds In the face of 
these observations one cannot say that carcinoma always causes emaciation 
even though it does affect an important digestive organ The first supposition 
would be that death had been caused by some intcrcurrent disease or compli- 
cation before the tumoi had been piesent long enough to cause emaciation 
However, m Table X aie shown the causes of death in the cases without 

Tabu: X 

Causes of Death with No Emaciation 


Peritonitis 

9 or 29 % 

From perforation 

5 “ 16 % 

Post-operative 

4 “ n % 

Hemorrhage 

5 “ 16 % 

Obstruction 

3 “ 9 6% 

Anemia 

2 “ 6 4% 

Obstructive jaundice 

2 “ 6 4% 

Bron cho-pneumonia 

2 '' 64% 

Endocarditis 

I “ 3 2% 

Suicide 

I " 3 2% 

Retrocaccal abscess 

I “ 3 2% 

Pulmonary tuberculosis 

I “ 3 2% 

Carcinoma alone 

2 “ 6 4% 


emaciation and they aie practically the same as those in the total series In a 
comparison of Tables VIII and X it is seen that in both peritonitis leads, and 
its etiology IS equally divided between the causes of perforation and oper- 
ation In Table X next comes death from hemorrhage with an incidence of 
16 per cent When 16 per cent die fiom perforation, causing peritonitis, and 
16 pel cent fiom hemorrhage fiom ulceration of the new growth, it is evident 
that 32 per cent have died directly from the growth of the tumor even thoiigb 
no emaciation is present As would be expected, obstruction was a much less 
piomment comidication than in the total series (96 per cent ) as compared to 
19 per cent ) It is somewhat surprising to note that there were three cases 
of obstruction without notable emaciation , but m all of these tbe obstruction 
was of comparatively short duration Even though it was very severe and the 
patients had lost some weight, they were well nourished at the time of their 
death The cases dying without any demonstiable complications were much 
fewer than m the total senes, two or 6 per cent as compared to nineteen or 
II pel cent Another point against the hypothesis of mtercurrent death 
accounting for the lack of emaciation is the presence of metastases in these 
cases, which weie found m twenty-three or 74 per cent while only eight or 
26 pel cent remained primary in the stomach as shown in Table XI Further- 
more when one compares this table with Table VI showing the metastases in 
the total senes, one finds that they are very similar for in the total series 23 
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Taiu I XI 


Mclasla'ies 'oilh No Etmctoltau 


Liver 

Perigastric nodes 

Retropcntoncal nodes 

Peritoneum 

Omentum 

Pleura 

Mesentery 

Cerebellum 

Lung 

Ovanes 

Mesentenc nodes 
^lediastinal nodes 


12 

38 

7 '/o 

7 

19 

3 % 

8 

25 

8% 

4 

12 

8V0 

3 

9 

6% 

1 

3 

2% 

1 

3 

2% 

1 

.3 

2% 

I 

3 

2% 

2 

6 

4 Vo 

I 

3 

2% 

1 

3 

2'/() 


pel cent lemained pnman in the stomach 'Iheicfoic, in sj>ilo of llic well 
nourished condition of the patients one must conchidc that the liimoi liad been 
present for some time A ver\' small number, cn^ht oi 5 pei tent . died with- 
out either emaciation 01 metastases and the supposition would be that these 
had died fiom some mtercuirent disease occiniintr caih m the cancer detel- 
opment, but this was not the case dbc causes of death 111 these tases are 
showm in Table XII and one finds that tbiec died fiom peiitoinlis tollowinu 


Taucp XII 

Causes of Death with No Emaciation and \o Metastases 


Endocarditis * 

Anemia 1 

Hemorrhage 2 

Peritonitis (Post-operatn c) > 

Myocardial failure l 


operation, indicating that the tumoi had attained si/e enough to justif) oper- 
ative interference Tw'o more died with massne hemoribage and another 
with severe anemia w'hicli presupposes a tumor of some duiation 1 he remain- 
ing tw'o died from heart comiihcalions, endocarditis and imocarditis respec- 
tively, and these (6ne- fourth) aie all that died from mtcicuiient diseases 
having no relationship to the growth JTom this senes, then, since in one- 
third (35 per cent) emaciation w'as not marked and m 18 pci cent it was 
not even present, it appeals that “cancer cachexia” is not always present and 
that death, instead of being caused by the “wasting awsay” usually attiibuted 
to cancer cases, is usually due to major complications most frequently depend- 
ent upon the presence of the tumor itself and intcrfeimg wnth the vital 
processes of the body 

SUMMAKY 

1 This IS a study of 176 cases of caicmoma of the stomach taken 

from the autopsy records of the Department of Pathology at the Umveisity 
of Minnesota ^ 

2 Carcinoma of the stomach occuiicd moie frequently m males than 
m females 


15 
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3 The age incidence varied from thirty-two to eighty-two with an average 
of fifty-nine years The largest number (35 per cent ) occurred in the sixth 
decade with 29 per cent m the fifth decade 

4 The most frequent location was in the pylorus (42 per cent ) , then 
the wall (37 per cent ), the cardia (ii per cent ) and diffuse throughout the 
wall (10 per cent ) 

5 Ulceration was present m 43 per cent and of these 51 per cent showed 
perforation which was plugged in 16 per cent and open, causing a fatal peri- 
tonitis, in 35 per cent 

6 Obstruction was definite in 34 pei cent of which 72 per cent were at 
the pyloius and 28 per cent at the caidia 

7 Metastases occuried in 77 per cent and weie absent in 23 pei cent 
The most fiequent site was the liver, then regional lymph-nodes, peritoneum, 
omentum, lungs, mesentery, and bionchial lymph-nodes 

8 The most frequent fatal complication was peritonitis, the etiology of 
which was evenly divided between perforation and operation In ii per cent 
there was nothing but the presence of the tumor to account for death 

9 Emaciation was entirely absent in 18 pei cent , moderate in 20 per cent 
and prominent in 62 per cent 
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AN EXPERIINIENTAL STUDY OF ARTERIAL COLLATERAL 

CIRCULATION 

By Herman E Pearse, Jr, MD 

oi HocnrsTnu, N Y 

from Till nH’MlTMINT Ol SUIirHU , TIIF JOHNS llOt kISS DlCAl SCIIOO! 

In rccknt )^eais the knowledge of the singei)^ of the large vessels has 
been gieatly inci eased by the contnbutions of Halsted, Matas, Carrel, Jaeger, 
and others The treatment of vascular diseases has been improved There is 
an increasing tendenc}' on the part of the surgeon, to attack the diseased vas- 
culai system m all locations In view of this trend of events, it becomes 
necessar}^ to enlaige oui knowledge of the behavior of the great vessels fol- 
lowing manipulations Much attention has been given the collateral channels 
developed after ligation of arteries This is as it should be, for blood must 
have pathways thiough which to cii dilate The technic of arterial suture 
has been peifected and the effect of a ligatuie upon the arterial wall has 
been studied Finally, it has long been known that arterial ligation results 
m atrophy of the parent tiunk from the first proximal to the first distal 
branch Beyond these obseivations, little has been done to demonstrate the 
reaction of the vessels to surgical procedures It was considered that, m view 
of the increasing importance of this realm of surgery, further inquiry should 
be made into the natuial response of the organism to alterations in the circu- 
latory bed It was conceived that this might best be done by a study of the 
constituents of the vascular tree in an extremity. Consequently, experiments 
were conducted to observe the role played by the mam trunk, the lateral 
branches and the vasa vasorum The function of each of these channels in 
the development of a collateral circulation was especially emphasized since, 
after arterial occlusion, the viability of peripheral parts depends upon the 
efficiency of the collaterals 

The Mam Aiteiial Tiunk — In order to determine the necessity of the 
mam arterial channel, the femoral artery was excised from the inguinal liga- 
ment to Its termination in the popliteal space 

Through a long incision on the inner surface of the leg the artery was 
isolated and lifted from its bed It was divided between ligatures at its point 
of emergence beneath the inguinal ligament The large branches were dis- 
sected out about one inch lateral to the parent trunk and divided The femoral 
artery was dissected out in this manner to the point of its division in the 
popliteal space The dissection was continued to include the popliteal artery 
The tibial and peroneal arteries were isolated and were then drawn up as far 
as possible, ligated, and divided Care was taken to avoid the vein and nerve, 
and muscles were separated along their fascial planes rather than cut The 
wound was closed m layers with silk 
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Six dogs were operated upon in this manner In no instance did gangrene 
occur Due, no doubt, to the extensive dissection, the leg was slightly tender 
for a few days After this time the animal walked upon the limb with ease 
and without apparent fatigue 

If, in two weeks, the vascular system is visualized by a rontgenogram 
after injection with Hill’s opaque mass^ a marked dissimilarity between the 

normal and operated ex- 
tremity is seen This is 
shown by Figure i It will 
be observed that in the 
limb deprived of the fem- 
oral artery and its termi- 
nal branches, there is an 
amazing increase in the 
vascular network The 
richness of this circulatory 
bed is the manifestation of 
the compensatory act The 
small vessels have taken 
over the function of the 
parent trunk That they 
do this adequately is tes- 
tified by the absence of 
gangrene or functional 
disability Sections of the 
semimembranosus muscle 
were taken from the two 
limbs and stained with 
Weigert’s elastic tissue 
stain and with hsematoxy- 
lin and eosin From a 
study of these specimens 
it was determined that the increased vascularity of the operated extremity was 
due to a dilatation of preexisting vessels There was no evidence of the forma- 
tion of new arteries The arteiies on the operated side were much larger than 
those in a comparable location in the normal limb 

Thus, the main vascular trunk in this location is not essential for viability 
and function of the extremity In the absence of the parent artery, the small, 
preexisting branches dilate to foim a rich Arascular plexus on the affected side 
In the dog, blood is supplied to these small arteries from the profunda 
femoris, the hypogastric, especially the parietal branch, the external circum- 
flex femoris and the anterior femoiis arteries 

The Lateial Blanches — It has been known since the time of Gooch ^ that 
after occlusion of an artery it atrophies from its first proximal to its first 
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distal blanch This has been substantiated by Jones,* Stilling/'* Raab,** War- 
ien,“ Halsted,** and Reichert *’ The impoitance of the lateral blanches in 
maintaining the viability of the paient tiunk is obvious It was decided to 
determine the behavioi of the mam aiteiy and its blanches if segments weic 
ligated without any bianch and also with one, two, three oi foui blanches 
In this way infoimation could be obtained on the importance of the lateral 
blanches as collateial channels after ligation of the mam aiteiy 

Twelve dogs were opeiated upon The femoial aiteiy of one oi both sides 
was exposed, and beginning below the profunda bianch, hgatuies weie placed 

at intervals to the point of 
division of the channel 
These ligatures were so 
placed as to include seg- 
ments without lateral 
branches as well as iso- 
lated portions having one, 
t\i o three or four branches 
leading from them Silk 
was used throughout In 
many of the animals silvei 
clips M ere placed at the site 
of the ligature for amsu- 
abzation with the X-ray 
Healing was uneventful 
and nithin a few days 
the animal used the limb 
freely There was no in- 
stance of gangrene 

rr., 1 , 1 Fig 2 — ^Thc lilood pressure in in isoHtcd scgnicnt of artery 

i he blood pressure in Inxing one hnneh A J'oitv eight hours and B ten dijs after 
, oiicration 

a segment having one or 

more lateial branches rises rapidly If the immediate effect is obtained, m an 
animal whose femoral pressure, measuied in mm Hg , is 176 it is found to 
fall to 32 and to return to 92 m ten minutes At the end of forty-eight hours 
the pressure is 104 and in ten days has reached 124 This is shown in Fig- 
ure 2 In the arterial segments without blanches there is never pressure 

The end result of such isolated portions is important In Figure 3 is 
shown all of the different preparations in an animal fourteen weeks after 
operation It is noted that both segments isolated without branches have 
atrophied The portion of femoral artery having one branch between liga- 
tures has been greatly reduced m si/e, but the lumen near the branch is patent 
for it has partially filled with the injection fluid An isolated segment having 
two branches is, peihaps, the most interesting Flere it is found that the mam 
artery has atrophied between the ligatures and the blanches while that part 
between the branches has become smaller It appears that the aitenal trunk is 
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becoming an integral part of a smaller artery, which now consists of a branch 
m which the current must be reversed, the mam artery between the branches, 
and a branch m which the direction of flow is unchanged A segment of 
artery which has thiee or more branches leading from it atrophies between 
the ligature and the first branch and then resumes its normal calibre 

It IS found, therefore, that one or two lateral branches prevent total atro- 
phy of the parent trunk 
after its double ligation 
and with more than two 
branches the main artery 
IS unchanged 

V asa V as 01 nm — The 
part played by the vasa 
vasorum as collateral chan- 
nels has long been a de- 
bated question The draw- 
ings of Porta” portray, 
after ligation of the aorta, 
small anastomotic vessels 
which are not named but 
which appear to be vasa 
vasorum They were so 
considered until Reich- 
ert’s® caieful work showea 
them to be new formed 
vessels This does not 
prove, however, that these 
small vessels may not act 
as collateral channels 
Lewis and Reichert® have 
demonstrated that throin- 
bo-angiitis obliterans differs from arteriosclerosis in having an extensive col- 
lateral circulation and Lewis believes the presence of the vasa vasorum is 
partially responsible for the result It would be desirable, therefore, to settle 
the long debated question of the possibility of the vasa vasorum acting as 
collateral channels The simplest method would be to show that these nutrient 
vessels passed around an obstructing ligature placed on the parent arteiy 
This has been accomplished 

On undertaking this problem, a survey of the literature revealed that (i) 
there was no adequate anatomical description of the vasa vasorum (2) there 
was no method of injecting these vessels Perhaps the best description is to 
be found m Kolhcker’s Anatomic ^ After some experimentation it was found 
that, if a 2 per cent aqueous Prussian blue solution was injected into the 
lumen of a branchless segment of artery, the vasa vasorum would fill The 
carotid is the most convenient artery for the purpose A cannula is placed 
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Fig 3 — The result of isolated segments fourteen weeks after 
operation The first segments have no branch a Shows a one 
branch segment with the branch and lumen filled b Illustrates a 
tuo branch segment l and d Are three and four branch segments 
respectively 
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in the lumen at a point low in the neck, the blood is gently expressed fiom the 
aiteiy, and with minimum dissection a ligatme is placed just proximal to the 
next blanch This gives a bianchless segment of approximately three inches 
Injection is cairied out at i8o mm Hg foi five minutes oi until the vasa 
vasorum aie well filled The specimen is removed and placed m formalin 
The next day the lumen is opened and the excess dye removed The specimen 
can then be sectioned, dis- 
sected or cleared for study 
Observations weie 
made on the mode of oii- 
gm. anastomosis and desti- 
nation of the vasa vasoi um 
which revealed the inade- 
quacy of the previous de- 
scription When the work 
had reached this stage an 
article by Woodruff^- ap- 
peared on the subject giv- 
ing data obtained from the 
aoita of the hoise and dog, 
which adequately supplied 
the deficient infoimation 
Consequently no attempt 
will be made to duplicate 
this description, it being 
sufficient to state that this 
independent work on the 
carotid substantiates m 
every respect the findings 
of Woodruff on the aorta 

If the vasa vasorum Fig 4 — The anastomosis of the ^asa vasorum above and around a 
, , ligature on the mam arterj 

are injected within twenty- 

four hours, after ligation of the carotid artery they do not cross the ligature 
However, they are found to have an amazing anastomosis with the small arter- 
ies of the surrounding tissue and by this means the vasa vasorum on the distal 
side of the ligature fill with the dye Later, the vasa vasorum destroyed at 
the time of ligation, regenerate and pass over the ligature Thus, there are 
two sets of vessels passing around the obstruction, those which are vasa vaso- 
rum proper and those which anastomose with the vasa vasorum and after 
traveling out into the surrounding tissue return to them This is shown m 
Figure 4 That these small vessels actually are collateral channels is shown by 
the fact that if the lumen is opened distal to the ligature during the process of 
injection the dye will flow from it 

Thus, It is shown that the vasa vasorum may act as collateral circulatory 
channels after arterial ligation 
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SUMMARY 

1 The mam artery of an extremity may lie completely excised without 
subsequent gangrene or functional disability 

2 The removal of the principal aitery is compensated for by the dilatation 
of the smaller vessels which results m a rich vascular plexus 

3 One or two lateral branches seem to prevent total atrophy of a segment 
of artery isolated between ligatures 

4 Three or more branches preserve unchanged an isolated portion of the 
parent arteiy 

5 The vasa vasorum pass around a ligature obstructing their parent artery 
and so act as collateral channels 

I am indebted to Dr Dean Lewis for many helpful suggestions during 
this work 
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In rkccnt years it has been well estahlished In holh ihnu.il and e\|H'n- 
mental evidence that hi^ation of a laiije aiter\ should he .luonijuined In 
hgation of its companion \ein. foi it has been denionsliateil that this pifi- 
cediire results in a diminution m gaiigiene and an imteast m fiiiutional 
ability’ " It has furlhci been shown th.it this lesidls in la) .in 

increase m residual arterial pressure.* ’ '*(h) an intrease in the \inous 
pressure,’ (c) an inciease in the minute ^ohlme flow fiom the intl oi the 
divided arter) ’ and (d) an increase in the ]>eitphei.il aiten.il viuiil.itoic 
bed'* It IS probable also that it mcieases the ta))illai\ circulation but diiect 
evidence on this point is lacking It is c.isih seen, thciefoic. win ligation 
of the companion \em after artcii.il occlusion dinnnislie'. the incidence oj 
gangrene since it so matcriall} impnnes the mechanics of the circiil.itio.i 


It was reasoned that, if after artcnnl hgation. gangiene could be incwenlcd 
by occlusion of the vein then it might be ecjiiall) tiue th.vt nnjiending gangrene 
from arterial disease could be acoided by \ein hgation It is re.ih/ed that in 
the first instance thcie is a sudden complete occlusion of the aiier\ in one 
location while m the latter case theie is a giadnal. moie gener.ili/cd comtric- 
tion of the lumen but the same mechanical factor of i educed pci ijihcial arteri.il 
blood IS present in each Consequcntl) it is reasonable to suppove that h-ukc 
there is improvement m the one instance, there should be some benefit in 
the other 


The analogy appeared to hold and it was decided to ligate the pophtc.il 
vein m cases wuth circulatory deficiency of the exticmity, such as arteiio- 
sclerosis and thrombo-angntis obliterans '1 his has been done in a few 
instances and it has been found to relieve p.nn, to inciease the tenijieiature 
of the limb and apparently to increase the peniihei.il ciiciil.ition '1 he mini- 
ber of cases is too small and the time elapsing since opeiation too shoit to 
properly evaluate this procedure It is not intended at this tune to jiropose 
It as a method of treatment of vascular disease but it is desned to recoid the 
changes in the tempeiature of the cxticmily followmig poplite.il \ein hgation 

When this procedure w'as first cai ried out it w'as thought that thei c w as 
no precedent m the matter but it w^as later found th.it Oppel '' had picMoush 
done this operation m six cases 
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METHOD 

Skin or surface temperature was determined by the surface thermometer 
shown m Fig i This instrument is of an aneroid type used years ago and 
is calibrated in Centigrade and Fahrenheit scales It is made to register by 
placing it firmly against the skin for about three minutes This instrument, 
old fashioned as it is, was found to he the most satisfactory means of deter- 
mining surface temperature 
It was desirable, also to 
ascertain the temperature of 
the deeper structures and this 
was done by the thermo-cou- 
ple galvanometer shown in 
Fig 2 f This instrument con- 
sists of a “hot” junction of 
copper and constant an wire 
fused in the point of a needle 
with a similar “cold” or con- 
stant junction in the thermos 
bottle The difference in tem- 
perature between these junc- 
tions produces a current which 
IS measured by a microam- 
meter and is interpolated into 

Tig I — Aneroid type of thermometer t\ith which the surface degrees of temperature by Call- 
temperatures were registered bratlOn of the instrument 

Ordinarily these thermo-couple junctions were inserted into the base of the gas- 
trocnemius muscle for determination of the temperature of the deeper tissues 

In all instances the temperature of the operated extremity was compared 
with the tempeiatuie of the same location on the opposite side When the 
tempeiatuie of a limb is spoken of as being elevated it is meant in reference 
to the same location on the opposite member 

CASE REPORTS 

Case I — P B , No 8167, male, Jew, forty-one years, admitted June 21, 1927 The 
patient had been told he had diabetes but no evidence of this disease was found Five 
months before admission he developed gangrene of the right foot with spontaneous ampu- 
tation of the great toe Four months before admission gangrene of the left foot appeared 
There was claudication with exertion before onset and rest pain after the appearance 
of gangrene 

Physical E\aminatwn — General examination essentially negative except for extremi- 
ties, blood pressure 110/70, white blood-cells 8,300, hEemoglobin 85 per cent , Wasser- 
mann negative Exit cmities — There has been a spontaneous amputation of the right 
great toe and parts of the other toes of the right foot There is a dis charging sinus over 

* This thermometer is the property of Dr W J M Scott and was used by his grand- 
father m practice 

t This instrument was made by Dr Stafford Warren We are indebted to him for 
its use 
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Fig 2 — Thermocouple giK anomUcr, conststinR of si\ hot junctions m tin utttUi.s couiuctt.il tt> t 
cold junction m the constant temperature “Thermos” bottle Foch tiicrnio conpU is contmllul !i\ i 
stMteh athich connects it to the nucroammeter 


Temperature changes — 

Left 

Right 

Before operation 

86° ]' 


hour after operation 

887 

875 

4 hrs after operation 

88 7 

87 

I day after operation 

907 

882 

2 days after operation 

91 6 

8f)6 

10 days after operation 

88 

855 

24 dajs after operation 

8s 

8? 


This difference in temperature was easily made out lit a mmibcr of obsertets. 
subjectively it was also appreciated by the patient 

Case II ~I G, No 9567, male, Jew, fifty jears Jiie patient has had diabetes for 
thirteen years with loss of tlurty-six pounds m weight Eight months before admission 
began having cramps in the left leg with exercise There developed similar sj mptoms m 
the right leg four weeks before admission The condition progressed rapidlj cspcciallj in 
the right limb and claudication appeared after walking a few yards and rest p.un devel- 
oped that required morphia for relief 

Physical Exammahon —T\\z patient ts an emaciated, middle-aged man in cxtieinc 
pam There is retinal scarring, tortuous, sclerotic, peripheral arteries, an undcsccndcd 
testicle, left, a right indirect inguinal hernia and a model ate amount of benign 
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tatic hypertrophy Ertictiutics— Both legs are pale and cold below the knee with imper- 
ceptible pulsation in the arteries There are brown scars over the tibne and over both 
heels The sensation of the legs is diminished, motion is limited and the reflexes are 
absent The right foot is a reddish-purple in color with frank gangrene of the toes and 
blebs at the ankle 

6 Amputation advised and accepted September 12, 1927, mid-thigh amputa- 

tion At operation all tbe vessels were sclerosed and tissues boggy September 22, 1927 
gangrene of stump developed October 18, the right femoral vein ligated Slight oedema 
of the stump for two weeks, after which the oedema subsided and the wound healed by 
granulation Discharged December 22, 1927 Electrodes inserted before operation Liga- 
tion of right femoral and great saphenous veins (femoral artery pulsating) 


At Opeiatioii — Deep Tempei atui e 


Time 

Right 


Left 

1032 

907 


938 

1033 

91 0 

— Femoral ligation 

940 

1037 

90 13 


942 

1039 

90 26 

— Saphenous ligation 

938 

1044 

90 39 


938 

10 48 

90 26 


938 

1053 

9026 


938 

1058 

90 26 


938 

II 03 

908 


93 4 

II 08 

91 82 


948 

II 13 

930 


948 

II 19 

932 


950 

II 22 

930 


950 

Tenipeiatuie Changes 

Right 

Left 

I day after operation 


91 0 

89 0 

3 days after operation 


91 6 

893 

3 days after operation 


loi 5 

95 7 

6 days after operation 


908 

898 

8 days after operation 


90 8 

90 0 

10 days after operation 


91 8 

91 0 

IS days after operation 


91 0 

89 6 

28 days after operation 


90 2 

91 0 


Case III — M S , No 9845, female, fiftv-four years, admitted September 17, 1927 
The patient has had diabetes for fourteen years In November, 1926, she trimmed a callus 
on the left great toe with a razor and a running sore developed and has persisted Sep- 
tember II, 1927, ulcers developed in the second and third toes of the right foot She has 
had no claudication and very little pain in the feet 

Plivsical Examination — An obese woman of fifty-four years with hypertrophied ton- 
sils and slight emphysema of the chest Exti cniilies — There is redness and sw'elhng of 
the toes of both feet with oedema on the dorsum of the right foot The dorsalis pedis and 
posterior tibial arteries are palpable and there is no calcification of the vessels seen in 
X-rays On the right there is frank gangrene of the second and third toes with infection 
extending up the flexor tendon sheaths There is an ulcer on the medial surface of the 
left great toe with a subcutaneous abscess on the plantar surface of the foot 

Inipiession — Diabetes melhtus w'lth infection of the left foot and gangrene of the right 
second and third toes 
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Amputation advised and refused and patient given palliative treatment The infection 
of the left foot subsided while the gangrene of the right foot progressed October 14, 
1927 — Ligation of right popliteal vein, excision wedge of second and third toes right 
(strong pulsation of popliteal artery) 

Com sc — The wound in the popliteal space healed b) first intention and the ivound in 
the foot granulated and healed in three wrecks Patient walked on the twenty-ninth daj 
post-operative Discharged November 12, 1927 

Tcwpoaluic Chauqc^ 


Before operation 

Right (Popliteal 
vein ligated) 

89 0 

Left 

895 

Yi hour after operation 

92 0 

89 0 

I dav after operation 

895 

87 0 

4 dajs after operation 

91 0 

90 I 

7 days after operation 

892 

884 

10 days after operation 

90 2 

go 2 

12 dajs after operation 

930 

932 

14 days after operation deep temp 

93 4 

938 

18 days aftci operation 

898 

900 


Gasp IV — kl W , No 11302, admitted November 28, 1927 The duration of diabetes 
IS unknown Fourteen jears ago the patient had a chronic infection of the right foot for 
one year Five years ago she had an ulcer on the right calf that required about ten months 
to heal Five wrecks before admission the patient cut a corn with a razor and an ulcer 
de\ eloped The surrounding tissue, became red and tender and the patient experienced 
se\ere pain Frank gangrene developed three wrecks before admission 

Physical Examuiatioii — The patient is an emaciated w'oman of sixty-two years who 

IS quite senile Right pupil does not react to light and there is a cataract of right lens 

Teeth extracted Heart enlarged with a systolic blow over the precordium Blood pres- 
sure, 130/70 There is sclerosis of all peripheral arteries The liver edge is palpable 
The reflexes are sluggish Both extremities are pale and cold with impalpable vessels 
At the base of the fifth right toe is an excoriation i cm in size and at the base of the 
right great toe and dowm the medial side of the foot is an area of gangrene covered with 
a dr3 black crust Hiemoglobm 88 per cent , white blood-cells 11,680, red blood-cells 

5,140,000 Urine pus cells and albumin B coh m culture Wassermann four plus 

Blood sugar 160 mg per 100 cc N P N 36 15 mg per 100 cc Blood culture negative 
X-ray show's calcification of vessels of extremity with periostitis of tibia: 

Impicssiou — Sj'philis, diabetes, arteriosclerosis, gangrene right foot, cataract 
right eje 

Amputation advised and refused December 13, 1927, ligation of right popliteal vein 
(very weak pulsation of popliteal artery) Course Diabetes controlled with diet (P 52 
F118 C56 Cal 1494) Operative wound healed per primum Patient would not submit 
to lumbar puncture, would not cooperate in treatment and left the hospital against advice, 
December 20, 1927, seven dajs after operation 

Tcmpci aim c Changes 

Right (Popliteal 



vein ligated) 

Left 

Before operation 

896 

go 0 

10 10 A M 12/13/27- 

-Ligation of right popliteal vein 


1025 

87 0 

860 

1029 

87 2 

862 

1034 

876 

86 0 

10 42 

882 

860 

10 50 

878 

856 
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Tempeiatitie Changes (Continued) 



Right (Popliteal 
vein ligated) 

Left 

1056 

878 

856 

II 02 

869 

848 

II 10 

87 0 

848 

II IS 

869 

84 2 

II 23 

869 

84 2 

Shin 

Tent pci atm c 


30 mm after operation 

90 I 

go I 

I hour after operation 

90 2 

892 

2 days after operation 

91 2 

880 

4 days after operation 

92 I 

894 

6 days after operation 

91 9 

90 I 


Case V* — S D , Rochester General Hospital No 43441, male, Jew, thirty-two years 
of age, admitted January ig, 1928 About one month before admission the patient noticed 
a redness and swelling of the left great toe with extreme pain m the foot and calf This 
was considered an infected ingrown toe nail He was first seen m the out-patient depart- 
ment of this hospital January 6, where a tentative diagnosis of thrombo-angiitis obliterans 
was made At this time the left foot was swollen, reddish-blue in color and cold There 
lias been excruciating rest pain requiring narcotics A history of claudication could not 
be elicited The patient speaks English poorly and his observation is faulty so that the 
details of the history probably are inaccurate There has been numbness of the fingers 
of the right hand for two weeks 

Physical Examination — The patient is a well developed male of thirty-two years in 
severe pain The teeth are carious, the spleen is palpable and the blood pressure 148/90 
E\ti cmities — There has been a partial amputation of the right great toe The right hand 
IS colder than the left The left foot is swollen, red at the ankle and becomes purphsh-red 
over the distal portion There is gangrene of the great toe covered with a hard, dry, black 
crust with demarcation at the metatarsal phalangeal joint Red blood-cells 4,600,000, 
white blood-cells 10,900 Urine albumin plus, sugar 0, N P N 355, blood sugar 80 
mg per loo cc Blood chlorides 520 mg per 100 cc Wassermann negative X-ray 
shows no evidence of sclerosis of vessels 

Inipiession — Thrombo-angiitis obliterans (Pulsation of popliteal artery not felt) 
Amputation refused Ligation of left popliteal vein, February 3, 1928 Pulsation was not 
made out m the popliteal artery at operation 

Com sc — Pam was very little relieved, the limb felt cold to the patient and the gan- 
grene steadily progressed Amputation was indicated and advised but was refused Dis- 
charged February 16, 1928 


Tempeialme Changes 



Right 

Left (Popliteal 
vein ligated) 

Before 

90 

90 

Operation 

886 

87 

2 days after operation 

92 

90 

6 days after operation 

91 6 

91 8 

10 days after operation 

92 

92 6 


Case VI — No 12177, male, fifty-five years, admitted January i, 1928 Patient has 
noticed cramps in muscles of legs for four years In August, 1927, began to have shooting 
pain in right foot, after walking, accompanied by claudication in leg These symptoms 
subsided with rest but appeared more and more frequently The right foot became 
swollen and four days before admission began to pain even at rest Patient was tol 7 

outside phj'sician that he had dia betes 

t This case is reported through the courtesy of Dr Howard Prince 
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Physical Examination — Shows a large, ruddy, middle-aged man in some discomfort 
The vessels of the retina are small and tortuous, the teeth arc carious, the tonsils are 
enlarged, the chest is emphysematous, there is a soft systolic murmur at the apex which 
IS not transmitted, all peripheral arteries are tortuous and the blood pressure is 130/80 
The right leg is 2 6° F colder than the left, the popliteal artery is palpable, the posterior 
tibial IS impalpable as is the dorsalis pedis artery The skin of the right foot is dull in 
lustre and duskj' red in color There is a black crusted area of gangrene which is 17x2 
cm m size, at the base of the fourth toe 

Uiinc — Sugar two plus, hremoglobin, 106 per cent , red blood-cells, 5,400,000, white 
blood-cells 8,950, blood sugar 122 mg per 100 cc , N P N 366 mg per 100, Was- 



sermann negative X-ray shows calcification of the vessels of the right leg through 
their extent 

Imptesswn—Diab&tes mellitus Generalized arteriosclerosis Gangrene right foot 

0/)ejofiou— January 19, ligation right popliteal vein (strong pulsation of popli- 
teal artery 

Co Immediately after operation, patient lost all pain and tenderness There 
was slight (edema of ankle but the skin became pink and toe nails began to grow There 
has never been a return of pain The gangrene area sloughed down to tendon and began 
to granulate on February 16, 1928 The temperature change is shown m Fig 3 

Case V— J B , No 12672, male, sixty-eight years, admitted February i, 1928 The 
patient had an infection of the left great toe four years ago and was told he had diabetes 
Seven weeks before admission claudication developed in the left leg and two weeks before 
admission rest pain appeared Patient has had a chronic cough with dyspnoea and oedema 
of ankles for fifteen years 

Physical Examination — The general examination reveals pyorrhoea, emphysema, 
slight cardiac enlargement, generalized arteriosclerosis and a complete right inguinal 
hernia Blood pressure 155/90 ExUemittes — The right leg is not remarkable On the 
left the distal half of the second toe is gangrenous with specks of gangrene on the tips 
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of the third and fourth toes which after three days progressed to gangrene of the distal 
portion of the toes The dorsum of the foot is reddish-purple with scales of epidermis 
lifted from it The aorsalis pedis and posterior tibial arteries are not palpable X-rav 
shows calcification of the vessels Urine Albumin two plus , red blood-cells 5 010,000 
white blood-cells 15,000, hfemoglobm 95 per cent , blood sugar 148 mg per 100 cc 
Wassermann negative February 4, 1928, ligation of left popliteal vein (no pulsation in 
popliteal artery) 

Com jc— The gangrene, which had been rapidly progressive since admission was 
checked for a few days, then it continued to extend and the leg was amputated February 
13, 1928 


T empet atu! e Changes 



Left (popliteal 
vein ligated) 

Right 

2/1/28 before operation 

82 0 

830 

2/4/28 before operation 

87 0 

903 

30 min after operation 

876 

896 

I hr after operation 

86 6 

876 

1 day after operation 

890 

91 0 

2 days after operation 

91 0 

90 6 

4 days after operation 

91 4 

91 2 

6 days after operation 

90 0 

91 I 


DISCUSSION 

Observation of the cases presented has shown that in the presence of 
arterial disease with circulator}' deficiency of an extremity, ligation of the 
popliteal vein results in an increased tempei ature of the part The cause and 
significance of this phenomena is not clear It is certain that tissue tempera- 
ture is intimately connected with the circulation, and it is possible that the 
increased temperature of the extremity having its deep vein ligated results 
from a better circulation to the part But this cannot he accurately determined 
for there is no absolute criterion of circulatory efficiency in a limb One may 
gain an impression by the clinical observation of the relation to pain, the effect 
on oedema, the change in color, the growth of the nails and the effect on fatigue 
and this impression may be substantiated by the change in the temperature of 
the part, the absorption of intradermal saline, the return of circulation after 
blanching, the oscillometer reading, the capillaries of the nail bed and the oxy- 
gen carrying capacity of the returning blood In the cases studied, it appeared 
that the change in the temperature of the limb correlated closely with the other 
signs of functional ability of the circulation It is to be noted that the finding 
of an increased temperature of the part following vein ligation is at variance 
with the experimental results of Brooks,^ who observed an immediate fall m 
temperature at the time of occluding the vein in a limb having its main artery 
obstructed Perhaps the difference lies m the condition of the arteries for in 
Brooks’ experiments the artery was completely obstructed by ligation while 
in the cases observed the artery was, usually, only partially occluded by 
the disease 

It has been shown that the arteries and the superficial veins are equipped 
with a regulating nervous mechanism, and it may be that manipulation of the 
popliteal vein results in a derangement of the vasomotor mechanism of the 
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vessels It is of interest in this regard to note that Leriche “ and his pupils 
have demonstiated an inci eased tempeiature of the limb following peri- 
arterial sympathectomy 

It IS possible that occlusion of the deep vein shunts the blood through the 
superficial vessels and this increased vasculari/ation of the periphery causes 
an increased skin temperature It has been observed that the superficial 
veins m these cases become enlarged But the increased temperature of the 
muscles indicates that the effect is not only on the surface but also m the 
deeper structures 

Finally, the stud}' of subsequent cases may reveal other factors involved 
which have not been adequately considered 

It IS believed significant that m Cases V and VII where there was only 
slight transient elevation of temperature no clinical improvement resulted 
While on the other hand, m the remaining cases, the more maiked and better 
sustained increase m tempeiature correlated with the clinical evidence of 
improved pei ipheral circulation 

SUMMARY 

Ligation of the popliteal vein in cases of thrombo-angiitis obliterans 
and arteriosclerotic gangrene results m an elevation of temperature of 
the extremity 
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PRIMARY BILATERAL TUMORS OF THE TESTICLE 

By Charles Clair Higgins, MD 
or Clcveland, Ohio 

rnOM TIIF CLINE! AND CLINIC 


Primary bilateral tumors of the testicle occur so rarely that it seems 
advisable to report each case that is seen m order that the true incidence may 
be known This seems especially important m view of the fact that VidaL 
formerly stated that tumors of the testicle were never malignant when both 
organs were involved simultaneously The findings in the case which is here 
reported offer proof which directly contradicts this statement 



Fig iA- — E rabryotm of right testicle Photomicrograph of section (n i6o ) 


Kochei,^ in reviewing the literature in 1887, found that Curling ® had men- 
tioned six cases of bilateral medullary carcinoma of the testicle, and he found 
the following cases reported as cases of bilateral sarcoma Wilson, one, 
Denonvilliers, one (case of Gosselin) , Demarquay, one, Adelinann, one case 
111 a child (Trelat) , Cuiling, one, Klebs, one, Monod, four, Horner, one, 
Letulle, one, Kraske, one To these he added two cases of his own, making 
a total of fifteen 

The question arises in some of Kocher’s cases whether the oppoMte testicle 
was not involved secondarily He states that in the majority of the cases a 
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pronoimced giowth of the second testicle was not maikedly noticeable until 
after the hist opeiation, but usually even at the time of the hist opeiation the 
second testicle was no longei in a normal condition The second testicle was 
operated on at intervals of three, foui, six and ten months aftei the first one 
had been i emoved 

Othei cases of bilateial tumoi of the testicle which have been reported are 



Tig 2A — Embrjorni of left testicle Photomicrognpli of section .(\ 150 ) 


those of Bidard'^ (1853), Delaunay^ (i860), Sibley and Hulke'’ (1866), 
Bowen (1897), Councilmann and Lovett (1897), Smith” (1914), Butt and 
Arkm^” (1914), Oraison^^ (1918), Kaiser (1920), Tanner^'* (1923) 

Klebs,^^ in his "Handbuch der pathologischen Anatomic, ” states that both 
testicles are frequently involved, but he is apparently the only author who 
makes this assertion In his review of sixty-four cases of cancer of the testis 
published in 1915, Coley found only one bilateral case, one which had 
been operated upon by Wyeth in 1905 In this case one testis was retained 
in the inguinal canal Bulkley’s series of fifty-nine cases of tumor of the 
testicle retained withm the abdominal cavity included only two cases in which 
there was a bilateral involvement, one the case of Wyeth’s which has already 
been mentioned, the other a case reported by Sabella^® m 1910 

In recent years but few cases have been reported Occasionally cases are 
mentioned m which the opposite testicle has become involved six or seven 
months after operation or after enlargement of the opposite had been noted, 
but they cannot be classified as cases of primary bilateral involvement 

Etiology — The etiology, the influence of trauma and of persistent irrita- 
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tion and the relationship of maldescent of the testes to the formation of tumor 
have been discussed in a previous paper/® m which twenty-three cases of uni- 
lateral malignant tumor of the testis were reported In the majority of these 
cases enlargement had been discernible before the trauma occurred In most 
instances, also, the testicles had descended normally and the enlaigement had 
occurred m later years 

Pathology — Because of confusion existing in the classification of testicu- 



Fig zA — Embryoma of right testicle Photomicrograph of section (x z5o ) 

lar tumors, the pathological reports which are given m case reports in the 
literature often do not agree Kocher states that variations occur m round- 
cell sarcomata, the tissues presenting the appearance of small-cell, large-cell 
and even of giant-cell sarcoma He states that a number of small round-cell 
sarcomata fall into the group classified by the French as lymphadenoma and 
by Kocher himself as lymphoid sarcoma, the microscopic picture revealing the 
presence of a fibrinous intracellular substance situated between the small 
round cells These tumors are very malignant From the descriptions, how- 
ever, I believe that many of the tumors fall into the group of embryomata, m 
which we see large, irregular, deeply staining cells held m a moderately dense 
and rather loosely arranged fibrous connective tissue 

Kocher also points out the fact that some of the cases which had been 
reported as cases of sarcoma — notably those of Wilson, Denonvilliers, Demar- 
quay and Adelmann might be considered — cases of carcinoma, stating that 
the same question might be raised in one of his own cases 
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In some of the older cases, as for instance, those of Gosselin and Bowen 
no pathological report is available 

Age Incidence — The maiority of the cases of bilateral tumor of the tes- 
ticle seem to occur m adult life, no case having been found in a child 



Fig sB — E mbrjonia of left testicle Photomicrograph of section (x 250 ) 

The following list gives the ages of the patients in the cases m which this 
has been noted 


Author No of cases Age of patient 


Kraske i 42 

Kaiser i 54 

Gosselin i 32 

Sibley I 57 

Tanner i 45 

Bidard i 27 

Delaunay i 30 

Oraison i 54 

Wyeth I 33 

Butt and Arkin i 48 

Bunts (case here reported) 54 


Diagnosis — The signs and symptoms upon which a diagnosis is based are 
the same as in the case of unilateral tumors, and here, too, the presence of a 
coexisting hydrocele may ’offer difficulty in establishing a definite diagnosis 
It may not be suspected that an enlargement of both testicles is present 
until operation is being performed In cases in which the enlargement of the 
opposite testicle ensues months after the primary operation, the diagnosis is 
less difficult 
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Treatment — The treatment is the same as that for unilateral tumors We 
recommend orchidectomy and deep radiation of the inguinal and lumbar 
glands Coley’s serum is also recommended for this condition However, in 
all cases of malignant tumor of the testis there is grave danger of early metas- 
tasis and the end-results of all forms of treatment have been unsatisfactory 

Case Report —The patient, a man fifty-four years of age, entered the hospital m the 
service of Dr h E Bunts, complaining of swelling of the left testicle The patient’s past 
history and the family history were unimportant The swelling had not been associated 
with pain until one year before, at which time the testicle had been subjected to trauma 
The pain recurred m parovysmal attacks and the swelling progressed steadily There was 
no pain m the right testicle 

Physical examination gave essentially negative results except for the findings in the 
scrotum The left testicle was enlarged, firm, and in one area it was stony hard The 
tumor mass was approximately the size of an orange A c>stic condition was also present 
in the right sciotum and this was thought to contain a large hydrocele, as light was trans- 
mitted through It No hydrocele was present on the left side 

The left testicle was removed and it was found that the right testicle was also enlarged 
As permission had not been granted for the removal of both testicles, the right one w'as 
not removed until eight days later 

The patient returned eight months after the operations and stated that shortly after 
he left the hospital pain developed in the lumbosacral region It was then a shooting pain 
which radiated down the legs Incontinence of feces and of urine had also developed and 
a paralysis of both legs below the knee Rontgenograms made at this time showed no evi- 
dence of metatasis , however the patient is reported to have died of carcinoma of the 
transverse colon three months after our examination 

Pathological Rcpoit — Left testicle A testicle and epidid\mis which together are the 
size of an orange, showing a finely nodular surface, and on section presenting a rubbery 
yellowish-white cut surface fairlv uniform in appearance 

Mtci oscopic Dcsaiption — Section through the testicle and epididymis shows a very 
cellular growth characterized by large, irregular, deeply chromatic cells, with pyknotic and 
mitotic nuclei held in a moderately dense, rather loosely arranged fibrous stroma of con- 
nective tissue, the cells being arranged m some instances in large masses, m other instances 
in somewhat alveolarhke formations 

Histological Diagnosis — Embryoma of testicle 

The pathological report of the opposite testicle w'as the same, the pathologist stating 
that the tumors were identical 


SUMMARY 

In reviewing the cases of malignant tumor of the testes reported in the 
literature, we find that a primarily bilateral involvement has been reported m 
only a few cases 

A case of primary bilateral embryoma is reported, in order that the 
incidence of these bilateral tumors may be known and emphasis laid on the 
importance of a careful examination of the opposite testicle in all cases of 
unilateral tumor 
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under treatment It ^\as extremely sensitive The man was irritable He looked hag- 
gard , Ins appetite was poor , and he did not rest well 

It W'as finalh agreed to w’ldclj excise this large ulcer, and this was done on July 21 
1927, under gas ether ana:isthcsia llie line of incision w'as placed well bejond tlie lesion, 
tra\ersmg normal skin, and included all the subcutaneous tissue down to the muscles ot 
the back llie base of the ulcer was cautcri 7 ecl 

Following recovery from the immediate shock of the operation and after the imme- 
diate pain had subsided, there was a marked change in tiie man He lost the evidence of 
chronic infection He looked happy , his appetite improved , and he was able to rest very 
well Wilhm ten days the base of the ulcer w'as covered by a good, clean, granulating 
surface Skin grafting was done on three occasions — on August 10, August 15, and 
August 23 — and \crj successfully, each graft taking and growing very rapidly (Fig 3 ) 
During his entire comalescence he was particularly happj and rapidly gained m weight 
and strength At the time he left the hospital, on September 9, this large defect was rap- 
id!} closing b} epithelium which w'as extending out from the margin of the ulcer and 
from tlie skin grafts 

On October 13, 1927, the final photograph (Fig 4) w'as taken, which showed the 
lesion to be practicalh covered witli epithelium 

Paraffin section of the specimen made at the time of the excision of the ulcer and 
stained b} Gram’s method showed stapii} lococci. Gram-positive diplococci and shoit chains 
of streptococci 

This case report seems to bear out Brewei’s and Meleney’s idea that 
progressive gangrene of the skin is due to the symbiotic action of two 01 more 
t}pes of organisms, and m this case, as in the cases which they report, the 
streptococcus and the staphylococcus seemed to be tlie inciting organisms 
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FRACTURE AND DISLOCATION OF THE STERNUM * 


REPORT OF THREE CASES 

By Herbert H Holderman, M D 

or SHENA^DOA^, Pa 

FHOM TIIF DEPAHTalENT OP SDRGLRl OP THE I OCOST HOOMtlX STATE IIOSPITAt/ 

Ale statistics bear out the statement that fracture of the sternum is 
exceedingly rare Gurlt,^ in 1864, cited a series of 22,616 fractures of all 
types treated at the London Hospital during a period of twenty years Among 
them were only twenty-two cases of uncomidicated fracture of the sternum, 
or o 098 per cent Bruns - gives the incidence as seventeen cases in a series 
of 8,560 fractures (o 2 per cent ) , Chudowsky,"* as six m 2,366 (0 3 per 
cent ) , Plagemann,'* five m 1,393 (036 per cent ) Speed’’ reported twelve 
fractures of the sternum in a series of 11,302 fractures treated at the Cook 
County Hospital during a period of eight years 

The most carefully studied series of cases yet reported was Gurlt’s, which 
was based on a complete survey of the literature up to 1864 Gurlt was aWe 
to obtain data on a total of 105 cases My study of five exceedingly large 
fracture services revealed sixtv-two cases in a total of 46,237 fractures or 
o 075 per cent At Locust Mountain State Hospital during the first year of 
Its opening for patients three cases were detected m a series of 157 fractures, 
or I 91 per cent 

Fractures of the sternum are rare because the mobility and elasticity of 
the thorax protect this bone Indirect violence rarely produces it, because the 
ribs are much more likely to break first Direct injury is the most common 
cause However, cases of fracture have been reported not only from indirect 
violence but also from muscular action 

In ninety-eight cases analyzed by Gurlt with regard to etiology, eight were 
produced by muscular action, forty-two by falling down from a height, three 
by powerful bending head foremost, three by violent bending backward, 
twelve by a blow, thrust, or step on the chest , twenty-two by compression of 
the chest from being run over, buried, or by the fall of a heavy weight, and 
eighty by falling with the breast against a solid body 

The usual causes of fracture of the sternum have been given as direct 
blows on the chest, such as occur in car-bumper accidents, compression of the 
chest, hyperflexion of the spine associated with fractures of the vertebral 
column, run-over accidents and falls, and the falling of heavy weights on the 

* Thesis submitted to the Faculty of the Graduate School of Medicine of the Univer 
sity of Pennsylvania in partial fulfillment of the requirements for the degree of Master 
of Medical Science (M Sc (Med )) for graduate work in Surgery 
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chest As an example of fracture by muscular action, there have been cases 
occuinng in the course of labor According to Stimson,” four such cases 
have been repoited Three similai cases were caused by the effort involved 
111 lifting a heavy weight 





Some of the unusual cases of fracture of the sternum deserve special mention Mal- 
gaigne' related the case of a mountebank who fractured his sternum while leaning 
backward to lift a weight Gutzeit® cited a case of transverse fracture of the sternum 
at the junction of the manu- , — , , 

brium and gladiolus produced 
by muscular action The acci- 
dent occurred while the pa- * 

tient was chinning the bar in 
the gymnasium and swinging 
for support Kazda " reported 
three similar cases produced 
by injuries incidental to gym- 
nastic exercises 

Brunn’" reported three 
cases of transverse fracture 
at the junction of the manu- 
brium and gladiolus produced 
by indirect violence In each 
case the cause was the same , 
namely, the fall of a heavy 
weight on the back of the neck 
and the upper portion of the 
vertebral column, while the 
body was slightly bent Ser- 
vier,^' in 1889, was able to col- 
lect only twenty cases of indi- 
rect or contrecoup fracture of 
the sternum Tarnowsky,^ in 
1905, added seven new cases 
collected since 1889, all of 
them except one being due to 
muscular action 

Michaux” cited a case 
of fracture of the gladiolus 
produced by direct violence 
While leading an unruly ox, 
the patient was attacked by 
the animal, whose horn frac- 
tured the sternum Knowles “ 


’ 1 - 

V 
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Fig 1 — (Lateral view of chest ) Showmg an anterior disloca 
tion of the uppei end of the gladiolus at its junction with the 
manubrium 


reported a case of transverse fracture extending from one-third costal articulation to 
the other in a Hindoo who was attacked by a wild boar The patient died later of 
septic pneumonia 

MacLaurin reported a case of the exceedingly rare condition of fracture-dislocation 
of the ensiform appendix The patient was a muscular man and the fracture was produced 
by the action of his anterior abdominal muscles, while he was trying to save himself 
from falling forward from a sitting position on a bench On examination, there was a 
large hollow at the lower end of the sternum which proved to be the result of a forward 
projection of the ensiform, which lay so that its lower end was tilted forward Gurlt’s 
series contains four cases of this type 
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With rare exceptions fractures of the sternum, exclusive of those that 
are produced by gunshot or stab wounds, are simple A notable exception in 
the way of a compound fracture was the case reported by Du Verney^*’ in 
1751 The patient was a quarryman who, while lying at work on his side, 
was caught under a heavy stone five feet long, which compressed his chest 
— - - - - 1 laterally with such force 

as to separate the middle 
from the upper portion of 
the sternum and force it 
through the skin The 
subject died immediately 
from rupture of the heart 
and lungs 

The most common 
type of fracture is a trans- 
verse break at the junction 
of the manubrium with 
the gladiolus In the great 
majority of cases the dis- 
placement is such that the 
lower fragment lies par- 
tially m front of the up- 
per one, sometimes over- 
riding It In children the 
injury may take the form 
of a dislocation between 
the manubrium and the 
gladiolus 

Of interest with re- 
gard to the most common 
type of fracture of the 
sternum is specimen No 
5156 in the Warren Ana- 
tomical Museum, a photo- 
graphic reproduction of 
which appears in Wilson 
and Cochrane on "Frac- 
tures and Dislocations ’ 
hractures of the gladiolus are less common They are located most fre- 
quently between the second and fourth costal cartilages and are usually trans- 
veise, there is partial overriding of the lower fragment as in separation of the 
manubrium from the gladiolus 

Except when other injuries are associated, comminuted fractures of the 
sternum are rare Gurlt cited six instances of double fracture and two of 
triple fracture, all of them associated with other fractures elsewhere 
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Tig 2 — (lateral view ) Showing an oblique fracture of the 
gladiolus just below the middle The third piece of the sternum, it 
IS noted, is not attached to the second piece but inasmuch as the 
space IS filled with cartilage this is probably a normal condition 
Fracture did not show in A P view 
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Though of rare occurrence, several cases of secondary rupture of the internal mam- 
mary vessels were reported during the World War Bonnet and Barbier’"^ saw two such 
cases In one, the rupture occurred on the fourth day after injury and was successfully 
controlled by tamponing under general ansesthesia In the other case, the accident 
occurred on the fifth day following a fit of coughing Fracture of the sternum may be 
followed by serious complications m the lungs Wasserinann,^® ui 1899, published an 


exhaustive study showing a 
high incidence of traumatic 
pneumonia and active tuber- 
culous infections after such 
injuries 

According to Wilson and 
Cochrane,^" the diagnosis is 
usually quite obvious At the 
seat of the fracture there are 
local pain and tenderness and 
later ecchymosis The de- 
formity, caused by the dis- 
placement forward of the 
lower fragment, may cause a 
visible and palpable deform- 
ity in the form of a ridge near 
the junction of the second 
costal cartilages When the 
lung IS injured, dyspnoea and 
hiemoptysis are likely to be 
present 

Roberts and Kelly “ state 
that the attitude of the patient 
IS often characteristic He 
takes a sitting position with 
the shoulders drooped and 
part of their weight supported 
by the a^ms on each side of 
the bed 

DaCosta"^ attaches im- 
portance to the history of the 
injury in making the diag- 
nosis He describes the pos- 



ture as one with the head and , /-i , „r s e- , , , , 

IG 3 — (Lateral view of chest ) Showing an oblique fracture 
body bent forward , attempts of the m^dle of the gladiolus with slight depression of the upper 
. , , , portion Fracture did not show in A P view 

to Straighten up cause con- 


siderable pain He believes that crepitus should be elicited by palpation, placing the hand 


over the injury and asking the patient to take a quick breath 


The prognosis is good in uncomplicated cases but decidedly bad when 
there are complications Fifty-four of Gurlt’s cases were uncomplicated, with 
forty-six recoveries and eight deaths There were forty-four complicated 
cases with only one recovery 

Repair with the formation of a bony callus takes place in from four to 
eight weeks There may be some degree of persistent deformity, depending 
on the thoroughness with which the fracture is reduced Occasionally bony 
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union fails to occur This does not cause any serious disability other than 
temporary inability to abduct and adduct the arms 

According to Scudder,^^ the fracture may sometimes be reduced by placing 
the patient on his back with the head extended over the end of the table, and 
then raising the arms above his head and rotating them outward slowly and 
forcibly In the meantime, the patient’s body is held by an assistant, thus 
the procedure described above makes traction and counter-traction on the 
two fragments 

After the fragments have been reduced, an adhesive plaster swathe is 
placed high up about the shoulder It is held firmly m this position by straps 
across the shoulder The patient must remain m bed for three weeks but 
may be allowed up occasionally thereafter, being careful, however, to avoid 
heavy exertion A Taylor steel back-brace should he worn for two months 
thereafter as an additional precaution 

Operative treatment, according to Scudder, is frequently justifiable An 
incision may be made and the depressed fragments elevated as soon as the 
shock of the original injury has passed away In some cases cj^anosis and 
dyspnoea are removed immediately the deformitj^ is corrected 

When displacement is visible and painful and causes crepitus and pain at each inspira- 
tion, Speed “ advises reduction by extending the spine and drawing the shoulders back 
during deep inspiration This manipulation elevates the upper fragment so that the lower 
fragment or its attached ribs may be pressed on until the deformity is overcome The 
reduction may be retained by placing a pad between the scapula; and using a figure-of- 
eight bandage to hold the shoulders back 

Roberts and Kelly state that an open operation is justifiable when reduction cannot 
be accomplished by manipulation An incision is made over the seat of the fracture and 
the depressed fragment is elevated by any suitable instrument After being replaced, it 
may be retained in position by a plate or nail or by direct suture with chromic catgut 
or silver wire Although union takes place within eight weeks, it is advisable to ha\e 
the patient wear for a few months a brace or a gypsum jacket similar to that used for 
fractures of the spine 

Stimson,"'' on the other hand, believes that, unless the displacement is causing dan- 
gerous symptoms, the open operation is not justifiable because of its risks He cites 
two cases in which attempts at reduction by the open method were failures In a case of 
fracture of the upper part of the sternum with depression of the lower fragment, an inci- 
sion was made with the intention of introducing a hook, but the pleural cavitj was opened 
accidentally and it was necessary to close the wound immediately In the second case 
quoted, the upper fragment was raised to the proper level by screwing a sort of gimlet 
into it and drawing it forward , but unfortunately it sank partly back again and a second 
attempt to elevate it \vas frustrated by the tearing out of the screw 

REPORTS or CASES 

Case I — A G , a miner, aged twenty, brought to the hospital m the Reading Coal 
Company ambulance, following an accidental squeeze between mine cars at Mahanoy Citi 
Tunnel Ridge Colliery, November 26, 1926, in shock and severe pain On admission his 
temperature was 978, his pulse, 114, and respirations, 46, the face was deeply cyanosed 
as was the neck also, and his expression was anxious 

The physical signs pointed to a fracture or fracture-dislocation of the gladiolus at 
Its junction with the manubrium, there were no fractures of the ribs There was extreme 
tenderness over the spine and a beginning haematoma was in evidence Because of the 
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corpulence of the patient a definite diagnosis of fracture of the spine clinically could not 
be made, but with this suspicion in mind the patient was later X-rayed There were no 
neurologic symptoms The patient was treated for his shock in the Accident Receiving 
Ward before being sent to the ward 

X-ray examination No 927 revealed the following There is no definite fracture 
of any of the ribs There is no definite evidence of fracture m the region of the hips 
Examination of the lumbar spine shows a compression type of fracture of the second 
lumbar vertebra, the under surface of the first and the upper surface of the third sharing 
somewhat in this compression The spinous process of the first and second on the right 
side are fractured There is no lateral displacement in the fracture of these vertebrie 
but the second is displaced backward on the third possibly a quarter of an inch Exami- 
nation of the sternum shows an anterior dislocation of the upper end of the gladiolus at its 
junction with the manubrium 

After all symptoms of shock abated the patient was placed on a Bradford frame on 
which he was fairly comfortable The symptoms of his fiaumatic a<!phyvia did not disap- 
pear until after two weeks The upper end of the gladiolus was pushed down by digital 
pressure and held in place with an adhesive swathe The patient had a plaster jacket 
applied while m a Sayre suspension on December 30, 1926, which was removed and 
replaced by a celluloid jacket which laced up the front This was made from the model 
of the plaster of Pans He was discharged from the hospital February 7, 1927, as “well” 
He stated to me on leaving that he felt excellent 

Follow-up report from Ins referring physician. Doctor Seligman of Mahanoy City 
under date of May 7, 1927, stated that his condition was good and that he was improving , 
he judged his functional result to be 75 per cent A later follow-up report from the 
doctor under date of August 6, 1927, reported his condition as good and his functional 
result 90 per cent He has resumed light work and the patient informed me m September 
that he was playing foot-ball 

Case II — A G , a miner, aged forty, brought to the hospital m the Reading Coal 
Company ambulance, March 14, 1927, with the history that that morning he was squeezed 
between a car and a fall of coal an hour before his admission, at St Nicholas Colliery 
At the time of his admission his temperature was 96 4, his pulse, 64, and respiration, 22 , 
there was no cyanosis but he complained of intense pam over the entire front of the chest 
with extreme tenderness over the second portion of the sternum with slight deformity 
Beyond the above findings and a slight subconjunctival hemorrhage of the left eye, the 
examination was otherwise negative Admission diagnosis of fracture of the gladiolus 
was made and X-ray examination made immediately revealed the following 

Examination of X-ray plates No 1205 reveal an oblique fracture of the second piece 
of the sternum just below the middle There is considerable depression of the upper 
fragment and some overlapping The third piece is not attached to the second piece but 
this probably is a normal condition, the space being filled with cartilage 

After the patient was admitted to the Men’s Surgical Ward, the overlapping was 
corrected easily by digital pressure and an adhesive swathe applied He was bedfast for 
four weeks and was discharged as “improved” on April 29, 1927 He returned to our 
Surgical Dispensary for several weeks after his discharge 

X-ray examination No 1320, under date of May 9, 1927, revealed a fracture of the 
lower end of the middle piece of the sternum, the position satisfactory, and callus present 
No follow-up reports were returned by this patient and as he had no referring physician, 
having been rushed to the hospital immediately following his accident, his condition at 
this time is not known except that his employer states that he is at his usual occupation 
of coal mining 

Case HI— J G, a miner, aged sixty-three, was brought to the hospital m the Locust 
Mountain Coal Company Colliery ambulance, March 21, 1927, at 3 25 p m , a few min- 
utes after an accident at Weston Colliery where he was caught between falling timber 
and a breast of coal On admission his temperature was 97 8, pulse, 70, and respiration, 26 
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He complained of extreme pam in the chest, shoulder, and scalp Examination in the 
Accident Receiving Ward revealed an extensive coal dirt contaminated laceration of the 
scalp, a bilateral inguinal hernia, extensive varicose veins, and a probable fracture of 
the sternum, a scar on the left leg from osteomyelitis of many years ago Because of 
the extreme weakness and pam the patient was not disturbed but treated for his shock to 
which he responded nicely X-ray examination that night. No 1244, revealed an oblique 
fracture of the middle of the second piece of the sternum, not much displacement, and 
the position satisfactory There was no evidence of fracture of the skull 

This patient was latei removed to the Men’s Surgical Ward and an adhesive swathe 
was placed over the area without any manipulation The patient felt very comfortable 
after this and the following day his laceration of the scalp was repaired under local 
an-esthesia He was bedfast for three weeks and was discharged from the hospital as 
“improved”, April 22, 1927 He made several visits to our Dispensary and is eiijojing 
the comforts of his home and the commumtv He does not intend to return to mining 
but has retired on the advice of his large familv, having had forty years of mining His 
sternum is such that he could resume his former occupation These three cases left the 
hospital alive and m good condition 


CONCLUSIONS 

1 Statistics show that fracture of the sternum is exceedingly rare 

2 Diagnosis is best made hy X-iay in the lateral position 

3 In proportion to other fiactures, fracture of the sternum is more fre- 
quently seen in mining communities and must always be outruled m the diag- 
nosis where injuries occur about the chest 

4 The tieatment is simple, satisfactory, and aftoids relief from a verj' 
painful condition 
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TREATMENT OF FRACTURES INVOLVING THE ANKLE-JOINT 

WITH SPECIAL REFERENCE TO THE USE OF THE PILLOW SPLINT 
AND EARLY WEIGHT-BEARING 

By Fraser B Gurd, M D 

OF Montreal, Canada 

Since fracture of the tibia or the fibula, as the result of forced internal 
rotation of the foot, is extremely rare, nay, probably does not occur at all 
unless in the individual case the movement of internal rotation gives way to 
tibial flexion, there remain four separate mechanisms as the result of which 
fracture of the ankle-joint may occur We thus have fiactures of either tibia 
or fibula, or both, as the result of 

1 Fracture by external rotation of the foot 

2 Fracture by abduction (fibular flexion of the foot) 

3 Fracture by adduction (tibial flexion of the foot) 

4 Fracture by upward thrust 

Those fractures due to upward thrust require reclassification depending 
upon whether the off-centre direction of trauma is forward, backward or to 
either side Fractures of this group have a great tendency to be atypical and 
require consideration individually rather than as a class 

Although in all doubtful cases the fact of fracture must depend upon 
radiologic examination, the likelihood of fracture is usually clearly indicated 
More important, however, than simple diagnosis of fracture is the necessity 
for an accurate diagnosis of the mechanism, whereby the fracture was pro- 
duced As a rule such a diagnosis can be made by an examination of the 
limb coupled with the patient’s history as to the nature of the trauma In 
any event the case, in which an exact diagnosis is not possible from a radio- 
logic examination, must be extremely rare 

We are of the opinion that we aie in a position to make two contributions 
from the Montreal General Hospital which make for better results in the 
treatment of fractures involving the ankle-joint I refer to the employment 
of the pillow splint as a primary fixation apparatus and to the early ambula- 
tory treatment of the case with weight-bearing 

The pillow splint has been employed in the Montreal General Hospital 
for the past twenty-five years, but to the author’s knowledge its description 
has never been published 

The importance of accurate replacement of bone fragments, together with 
the relief of strain upon the injured ligaments, is appreciated by all surgeons 
It is furthermore, I believe, now accepted that early — or if possible imme- 
diate — reduction is of paramount importance 

In a fairly large proportion of cases of fractures about the ankle-joint, the 

* Read before the Philadelphia Academy of Surgery, March 5, 1928 

260 



FRACTURES INVOLVING THE ANKLE-JOINT 


parts slip back into the normal position when the traumatizing force is 
ai rested In such cases it is evident that manipulation for purposes of reduc- 
tion IS not necessary, fixation in an over-corrected position of the foot alone 
IS required In those cases in which deformity is present, replacement of the 
bones and bone fragments in their noimal position is accomplished by means 
of manipulation under an ancesthetic 

In our clinic, following reduction, the limb is placed in a pillow splint 
For this purpose a moderately large, deep feather pillow is required, covered 
with a pillow slip made of sound, strong material The leg is placed upon 


the centre of the pillow, 
with the latter projecting 
about SIX inches beyond 
the heel The pillow is 
made to encircle the leg 
commencing about, or bet- 
ter above, the knee and 
firmly secured under ten- 
sion by means of safety 
pins passed in the long 
axis of the limb W orkmg 
from above downward 
toward the ankle-joint, 
safety pins are placed m 
this way at short intervals 
In this manner lateral and 
circular compression is 
exerted, this is of value 
in limiting cedematous 



Cross section through 
d^nKle jant 


Fro I — Drawing showing position of the foot on the pillow 
at the commencement of application of splint This drawing also 
shows the manner in which diastasis and swelling are overcome 
by the splint 


swelling and of forcing by gradual pressure, if reduction has been incomplete, 
displaced bones into position Particularly is this useful m overcoming dias- 
tasis of the fibula from the tibia (Fig i ) 

The projecting portion of the pillow below the foot is folded over the sole 
in such a way that the foot is forced into as marked dorsiflexion as possible, 
and in such a manner that abduction, or adduction, is induced as required 
(Figs 2 and 3 ) 

The pillow splint m our hands has for many years proved efficient It is. 
moreover, safe m that it is almost inconceivable that strangulation of tissue 
could be induced by its application, nor, if reasonable care be taken, is there 
any risk of compounding the severe type of case It can readily be opened 
up for observation of the limb, and as a matter of fact must be readjusted 
several times during the first two or three days following its application 

Too great stress cannot be laid upon the fact that the pillow splint is, as 
the name suggests, essentially a pillow so placed under tension that it acts as a 
splint The pillow itself is not used as padding and the frequent employment 
of a pillow placed about the limb with two or more longitudinal pieces of 
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wood fixed by means of stiappmg oi bandaging to tbe outer surface of the 
pillow does not constitute a pillow splint No othei metbod of fixation of the 
pillow othei than safety pins has proved successful, although it is, of course, 
evident that a special foini of clamp similar to a towel clip might he devised 
to take the place of the safety pins 

The limb is allowed to lemain fixed m the pillow splint for a variable num- 
ber of days, the length of time being dependent upon several factors, more 
especially the severity of the injuiy and amount of swelling present 

As a permanent diessing for fractures about the ankle-joint nothing is 



Tio 2 — Driwinff showing nnnner of employing i corner of 
the pillow to bring ^hout correction of dispHcemcnt in frictnre 
due to fibiiHr fleMon 


SO useful as plaster-of- 
Paris It has been our cus- 
tom to employ this mate- 
rial in the form of a cast 
fashioned with circular 
bandages In the more se- 
vere type of case the first 
cast should fix the knee- 
joint in flexion As a rule, 
however, plaster reaching 
from immediately below 
the knee to the base of the 
first three toes and cover- 
ing the fourth and fifth 
toes suffices If swelling 
has subsided, before the 
application of plaster, it is 
1 e c o m m e n d e d that the 


plastei be applied to the limb without the employment of padding 

Following immediate i eduction of those cases showing evident deformity, 
X-iay examination should he made with the limb in the pillow splint If 
adequate collection has been obtained the limb may quite piofitably be 
allowed to lemain in the splint for a peiiod of days, until such time as swell- 
ing has subsided Should ladiologic examination piove that adequate reduc- 
tion has not been obtained, fuither ansestbesia is lequired and an attempt 
made to completely overcome the lesidual deformity 

The first plaster-of-Paiis fixation apparatus is allowed to remain in place 
foi a period of about ten days At the completion of this period the cast is 
lemoved, the posterior pait preserved to act as a splint, and light massage, 
diatheimy, baking and active movements employed In the most severe type 
of case it IS advisable to cany out physiotherapy for a period of thiee to 
SIX days at this time 

The limb is then replaced m a circulai plastei often reinforced by a pos- 
terior moulded piece No padding is applied, one layer of stockingette only 
IS placed about the limb and the foot is fixed m as dorsiflexed a position as 
possible Aftei the plaster has dried, a heel appioximately one inch m 
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thickness is attached to the bottom of the cast by means of adhesive plastei 
This heel is made of saddlei ’s felt The patient is then urged to commence 
weight-beai mg upon the mjuied limb, either ivith or without the help of 
crutches or stick In the application of this walking plaster, care must be 
taken to apply tbe bandages evenly and snugly to the limb Particular atten- 
tion must be paid to moulding the plastei accuiately to the malleoli and to 
the tubeiosities of the tibia and lower bolder of the patella The body weight 
IS to be borne directly from the heel on the plastei to the expanded uppei end 
of the tibia and lowei boidei of the patella, therefore care must be taken 
to ensui e a pe r f e c t fit of 
the bucket which the up- 
per end of the plaster con- 
stitutes (Fig 4 ) 

Patients whose time is 
valuable have a boot made 
so that their deformity is 
less noticeable, and go 
about their business as 
soon as this second plaster 
is applied, that is, about 
ten days or two weeks 
after the more sevei e types 
of injury In cases of ob- 
lique fracture of the lower 
end of the fibula due to fig 
external rotation, the 
patient is usually able to walk without crutch or stick on the third or fouith 
day following injury If a leather boot is to be worn, the heel is attached to 
the boot and not to the plaster 

The application of plaster-of-Paris in such a way that weight-bearing on 
the injured limb can be earned out soon after injury is whole-heaitedly rec- 
ommended We have found the method free from disadvantages and aie 
of the opinion that there are several great advantages pertaining to the 
employment of this technic 

It need not be explained that patients are pleased to be relieved from the 
irksomeness of confinement in lied or to the house, and that they appieciate 
hemg able to walk without crutches It is also easily realized that many 
patients gam much by being able to return to work within a week or two 
after injury, particularly is this fact appreciated by one’s private patients 

Moie important, however, in our opinion than the foregoing advantages 
IS the fact that the end result obtained is more perfect than by other methods 
and that the period at which complete return of function of the limb is reestab- 
lished IS shorter than when other more confining methods are employed 
Moie particularly are we of the opinion that the occasional very troublesome, 
painful and disabling complication, namely bone atrophy, is avoided by making 
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it possible for the patient to commence walking early Time does not per- 
mit, nor is the author prepared to enter into an argument as to the cause of 
bone atrophy following fractures , I am, however, of the opinion that disuse 


IS of very considerable importance in the development and prolongation of 



Fio 4 — Showing application of walking plaster and 
application thereto of felt heel 


the condition During the past 
few years many cases of bone 
atrophy have been seen by the 
author All of them have 
been treated by methods other 
than that recommended m this 
contribution 

The more trivial type of case, 
in winch originally no displace- 
ment has been present, may com- 
mence ualking without support 
from five to eight weeks follow- 
ing injury 

In the more severe types of 
injury the plaster-of-Paris cast 
should be removed, and reapplied 
every ten days or two weeks with 
an interval of two or three days 
during which baking, massage 
and active movements are em- 
ployed These patients should 
not be permitted to walk without 
plaster in less than eight weeks 
Very frequently it is advisable to 
maintain fixation for a period of 
tw^elve weeks following injury 

When the plaster is finally re- 
moved, except m those fractures 
due to abnormal adduction or 
tibial flexion, the patient is in- 
structed to have the boot tilted 
For this purpose the inner bor- 
der of the heel and sole is raised 
a quarter, or three-eighths, of an 
inch Limitation of dorsiflexion 


is sometimes sufficiently marked to make it difficult for the patient to 


walk 


easily without externally rotating the limb This tendency can be very con- 
siderably inhibited by raising the heel so that it measures one and one-half, or 
one and three-quarters inches m height By this means several degrees of 
potential dorsiflexion is added and the patient is able to walk more comfort- 
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ably and more piopeily Inasmuch, moreover, as the longer of the two lower 
extremities is called upon to do less Avoik than its fellow, there is a natural 
protection afforded, in this way, to the injured leg 

In a small propoition of cases of the most severe type, and in a somewhat 
larger number of cases m which for economic or other similai reasons, it is 
important that plaster-of-Paiis he dispensed with earlier than would other- 
wise seem wise, the employment of a brace is indicated For this purpose 
either a shoit cahpei or an outside non is suitable Since the outside iron is 
light and performs the functions requiied m fractuies following external 
rotation and abduction injuries, it is the apparatus more generally applica- 
ble The patient wearing such an apparatus carries but little weight upon 
the foot or lower part of the leg, as the greater part of his body w^eight is 
directly tiansmitted from the boot heel to the tuberosities of the tibia At the 
same time the limb is protected against torsion and bending strains 

The period of disability following fractures involving the angle-joint, 
assuming adequate treatment of the case, is dependent upon, in the first place 
the natuie of the injury, and in the second place, the occupation of the 
patient The moie trivial injuries may return to piactically normal function 
m about ten weeks following injury In all the more severe cases at least 
three months is required and very frequently six months or more must elapse 
before the patient is in a position to return to any occupation m which the 
lower extremities aie subjected to strain 
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END RESULTS OF CARPALECTOMY 
By B Franklust Buzby, MD 
or Caimden, N J 

The pioblem of how to handle mjunes of the carpal hones is one that is 
far from being standardized The small series here presented brings out a 
few pertinent facts wdnch aie sufficient to warrant further use of the operative 
ti eatment of these conditions 

The anatom}^ of the wnist is of some importance in deciding upon the 
method of procedure There aie eight carpal hones closely adherent to each 
othei by means of a capsule extending from the forearm hones to the meta- 
carpals with digitations from this capsule to each of the eight bones There 
are thickened portions of the capsule forming the dorsal, volar, and lateral 
ligaments, and also tiansverse interosseous ligaments uniting the bones of each 
row of carpals, thus forming smooth articulations for the metacarpals and 
forearm bones The radio-caipal, intercarpal and carpo-metacarpal synovial 
sacs inter-communicate so that hemorrhage and infection in one joint level is 
essentially in all Most of the motion of the wrist-joint takes place in the 
radio-carpal aiticulation Of a total range of 90 degrees of flexion and 65 to 
70 degrees extension of an average rvrist only 15 degrees is in the intercarpal 
joint In estimating loss of motion, how'-ever, it is far better to compare the 
two wrists of the patient Ordinary intercarpal motion is only in flexion and 
extension but the scaphoid itself is fai more mobile than this wdnch may be 
one of the causes of it being the most commonly injured carpal bone — 86 per 
cent of 123 cases reported by Bizarro m Siiigciy, Gynecology and Obstetucs, 
May, 1922, and 64 per cent of 387 cases quoted by Speed 

The blood supply is obtained from small terminal branches entering the 
bones by means of the ligaments at 01 near the periosteum, and then these 
immediately spi ead out in all dii ections This vascularity is scanty at its best 
thus explaining the cystic aieas seen in old fractures When a fracture occurs 
in the middle of a caijial hone the blood supply along this line is destroyed 
Almost ahvays there is a ciushing of the fragments on either side of the frac- 
ture line Here also the circulation is interfered with and in turn the viability 
of the entire bone is thieatened 01 destio3'ed Absorption of the non-Afasciilai 
area takes place slowly, 01 if sufficiently damaged in the beginning the entire 
bone undergoes an avascular death and if left in place acts as a foreign body 
causing irritation to the surrounding soft tissues and bones Due to lessened 
use the neighboring bones undergo atrophy and because of the iriitation of the 
foreign body, pannus foimation may appear Ligamentous congestion and 
inflammation takes place, chronic effusion appears and periarticular limitation 
of motion ensues even including the tendons and sheat hs The grip becomes 

Read before the Philadelphia Academy of Surgery, March 5, 1928 
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weak and painful In caipal dislocations the blood supply of the involved bone 
IS soon inter feied with and even though the displacement is reduced, the bone 
m time is very apt to undeigo necrosis Piessuie on ovei lying nerves by the 
fragment soon causes inteifeience with the intrinsic musculatme of the hand, 
which when it aiises is always veiy slow in lecoveiy This same symptom 
takes place when too great efforts aie used at i eduction, especially in volar 
semilunar dislocations 

The fact that in piactically all unrecognized or unticated caipal bone 
injuries and in many treated conservatively, the above pathological changes 
take place it is of consideiable importance that these inj lines be lecogmzed 
early Any trauma of the wrist inclined in a fab on the hand or one the 
result of a direct blow oi auto backfiie should make one suspect a caipal bone 
injury, and should adecjuate X-iay pictiiies be taken in two planes the diag- 
nosis IS clear Clinical findings are of value also — e g , hyperextension of wi ist 
IS painful, often lacking , the grip is weakened and attempts cause pain in the 
\\ rist Motion continues to be moi e limited as time goes on and the swelling 
does not subside Diiect piessuie on the affected bone causes pain which pei- 
sists for a while after the pressure is relieved In dislocations of recent origin 
there is an abnormal prominence on one aspect of the wrist, and a depression 
on the other with limitation of motion in all directions It is most difficult to 
accuiately diagnose a combined injuiy to two or moie caipal bones but since 
It IS sufficient to recognize the need of a rontgenogiam, by this means we will 
be set straight as to diagnosis 

The operative tieatment of carpal bone injiiiies can best be done using an 
Esmarch band and then by means of a longitudinal incision over the affected 
lione, careful exposure and division of the annular ligament, gentle retraction 
of tendons in their sheaths and incision through the capsule exposing the 
desiied carpus The pioximal fragment of the scaphoid as a lule is easy to 
deliver but the distal portion seems very tenacious, especially where it is firmly 
attached to the lateral ligament of the ivrist If the necessary cutting or blunt 
dissection of the ligamentous attachment is carried out using the bone to be 
removed as a buffer, no damage is done to the blood supply or synovial mem- 
brane of the surrounding bones The wound is closed in layers, a rubber 
tissue dram is inserted and a plaster splint is applied with the wrist m 30 
degrees of extension, the position described by some as that assumed by the 
wrist when one grasps a tumbler 

The drain is removed at the first dressing m thiee or four days and the 
splint done away v ith after eight to ten days when active motion and physio- 
therapeutic treatment are begun In lecent cases motion is returned almost to 
normal and 111 old cases motion is greatly increased In both types of cases 
pain on motion and on gripping is done away with In any event it is the pain 
rathei than lack of motion which is so disabling to the patient 

In a series operated upon by the writer at the Cooper Hospital, Camden. 
N J , SIX were done within a week of the injury and foiii wei e done at pei lods 
of from seven weeks to six months after the oiigmal mjiiiy Many otlier 
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late cases have been seen and advised operation who have refused or who 
have gone on to another clinic foi care IMany early cases with fractures 
which appear incomplete rontgenologically or which appear to be merely 
sprain fractures, or ver\ early dislocations easily reduced, have been seen and 
treated conservatively 

Speed 111 his monograph on “Tiaumatic Injuries of the Carpus” gives sev- 
eral positive statements which can he followed without argument (i) All 
cases of old dislocations of carpal hones should have carpalectomy (2) All 
cases of old fracture with displacement of fragments should have operation 
and removal (3') The entire bone m\olved should be removed (4) Con- 
servative treatment should be tried fiist for a long period m adolescents 

Going further, it would seem that conservative treatment should be 
reserved for those patients with sedentary occupations In all other cases 
operative treatment ought to be instituted early because the period of time loss 
IS about equal m the two methods, and as it too often happens after conserva- 
tive treatment the wrist is weak and painful and operation must be done with 
a double loss of time, to say nothing of the fact that the longer the elapsed 
period from injury to opeiation, the less likely we are to get a satisfac- 
tory result 


Case 

Age 

Occupation 

Diagnosis 

Cause 

(l) I M 

29 

Carpenter 

Comminuted fracture 
trapezium 

Direct blow 

(2) H M 

32 

Laborer 

Fractured scaphoid 

Fall on hand 

(3) L D 

38 

Laborer 

Fractured scaphoid 

Fall on hand 

( 4 ) A T 

27 

Foreman 

Comminuted fracture 
scaphoid 

Fall on hand 

( 5 ) I S 

35 

Salesman 

Fracture cuneiform 
Dislocation semilunar 

Auto backfire 

(6) P H 

19 

Patternmaker 

Fractured scaphoid 

Fall on hand 

( 7 ) L T 

48 

Retired 

Dislocation semilunar 

Auto accident 

(8) C K 

24 

Laborer 

Fractured scaphoid 

Fall on hand 

(9) J S 

22 

Prize fighter 

Fractured scaphoid 

Striking 150-lb sandbag 
with fist 

(10) R B 

18 

Student 

Fractured scaphoid 

Fall on hand 


All but Cases 4 and 5 had complete removal of the affected bones The 
former had excision of the proximal fragments of the scaphoid and the latter 
had the cuneiform removed and the semilunar replaced These two alone 
have pain and that only on forced motion Even these have a normal pain- 
less grip 


End Result 
Recent Cases 



Injured 

Operation 

Time lost 

Lost motion as compared 

Pam 

Case 

aate 

date 

from work 

to other hand 

(i) I M 

6/26/23 

6/29/23 

10 weeks 

none 

none 

(2) H M 

8/1/23 

8/6/23 

7 weeks 

30 degrees extension 
in 4 months 

none 

( 3 ) L D 

8/30/23 

9/3/23 

7 weeks 
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none 

none 
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End Result 

Recent Cases — Conltnncd 


Case 

Injured 

date 

Operation 

date 

Time lost 
from work 

Lost motion as compared 
to other hand 

Pam 

( 4 ) A T 

9/12/24 

9/15/24 

1 week 

15 degrees flexion 

slight on 

( 5 ) I S 

10/20/26 

10/22/26 

9 weeks 

10 degrees extension 
10% disability 

15 degrees flexion 

forced 

motion 

moderate 

(8) C K 

9/25/27 

9/30/27 

6 weeks 

20 degrees extension 
15% disability 

20 degrees extension 

on forced 
motion 

none 

(6) P H 

10/20/26 

12/6/26 

0/(£ Coses 

8 weeks 

in 5 months 

none 

none 

( 7 ) L T 

12/14/26 

2/3/27 

7 months 

50 degrees extension 

none 

(9) J S 

7/10/27 

10/31/27 

6 weeks 

none 

none 

(lo) R B 

8/15/27 

2/16/28 


30 degrees extension 

30 degrees flexion 

none 
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ACUTE H/EMATOGENOUS OSTEOMYELITIS-" 

THE RELATIONSHIP OF ITS PATHOLOGY TO PROGNOSIS AND TREATMENT 

By Fenivick Beekman, M D 
or Ntw York, N Y 

Acute hsematogenous osteomyelitis is a suppuiative, inflammatory process 
111 a bone, the infection being deposited through the circulation Consequently, 
for the development of a focus of osteomyelitis, it is necessary that there be 
hacteiia circulating in the blood and that there be a point in the hone where 
the conditions aie such that the bacteria may lodge and grow 

Undoubtedly at many times, dining one’s life, bacteria are freed from 
some focus into the blood stream, hut usually they come to nought as they 
aie disposed of by the vaiious bactericidal agents of the blood and body 
cells before they can find a suitable place for lodgement (Martin ) Thus a 
bacteiUEinia does not mean necessarily that the bacteria are constantly in the 
blood stream 

A focus may fiee bacteria into the ciiculation only once, in an intermittent 
mannei or continuously, or possibly the bactei la having once gamed access to 
the blood stream may pi opagate there 

The focus fiom which bactei la enter the blood stream may be in any part 
of the body It is piobably most frequent for the bacteria to gam entrance to 
the ciiculation from the surface of an infected thrombus, as one m a super- 
ficial vessel neai some inflammatory process m the skin or mucous membrane 
The severity of a bactei leemia depends on the one hand on the virulence 
ot the bacteria and the number of micioorganisms set free m the blood 
stream, and on the othei on the amount of resistance of the body 

Although 111 most cases of bactericemia the microorganisms are only 
transiently m the blood stieam, nevertheless in some there may be lesions 
which free the organisms continuously, as in the case of a thrombus m some 
large vessel, or the bactei la having gamed entrance to the circulation a sec- 
ondary lesion is established within the circulation as upon the surface of the 
endocardium 

Some writers consider the teim septicdemia to mean a condition where 
there is a constant ciiculation of bacteria m the blood stream This definition 
appears to be vague and for clearness of understanding the term bacteruenua 
will be used, at this time, to denote all cases where bacteria are actually found 
m the circulation, and the term septicaemia ivill only be used to denote a 
clinical entity, wheie the symptom complex is caused by a bacterisemia, m 
which the symptoms of the blood infection ovei shadow m intensity the signs 
of any local condition which may be present 

It IS presumed that when a secondary focus is stai ted m the body, whether 

* Read before the New York Surgical Society, April 25, 1928 
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It be in the soft parts oi bone, that it may become the point from which 
bacteiia may entei the circulation, as well as from the pi unary focus Thus 
a bacteiiccma may be continued fiom either of these foci or both, and any 
furthei local lesion which develops whethei it be in bone oi soft parts may 
be a metastasis fiom eithei 

If during the peiiod in 
which bacteria are m the cii - 
dilation some of them aie 
deposited at a point in the 
body wheie the local resist- 
ance IS loweied and condi- 
tions aie favorable foi then 
giowth, a focus IS estab- 
lished, and if this point is 
within a bone, osteomyelitis 
develops 

If the bacterioemia pio- 
ducing an osteomyelitis is 
only transitory and the new 
focus, within the bone, does 
not produce a secondary bac- 
teiiaemia, the condition will 
be only that of a local infec- 
tion within a bone However, 
if the bactensemia is contin- 
uous, lesulting from either 
the primary point of inva- 
sion or the secondary lesion, 
the condition becomes one 
of a generalized blood infec- 
tion complicated by an in- 
fection within a bone In 
the latter case the septicas- 
inia must be lecogmzed as 
well as the osteomyelitis 
To understand the lodge- 
ment of bacteria in a bone 
and the development of an 
osteomyelitis, it is necessary 
to have some knowledge of 
the anatomy of the bones 
The fact that certain types of bones are involved more often than others and 
that the pathological process usually starts at a given point in them, leads us 
to the belief that the anatomical structure of this point, in these bones, is such 
that under certain conditions the bacteria aie able to gam access to the tissues 
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Fig I — Scheimtic dra\\ing, showing relation of lay 
ers of periosteum to epiphyseal line, and epiph3seal line 
to joint 
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and start a lesion It will be shown that the long bones are much more often 
affected than the flat or small bones, and that the ends of the diaphysis are the 
points at which the lesion is usually situated 


The long bones of the skeleton are developed from embryonal cartilage m which 
centres of ossification develop At the time of birth the diaph>ses of the bones are 
entirely ossified, while the epiphyses, with the exception of those at the lower end of 

the femur and upper end of the 



Tig 2 — IIip joint The epiphyseil line of the femur is 
entirely intrt capsular 


tibia, are still entirely cartilage 
One or more centres of ossifi- 
cation develop m the cartilage 
of the epiphysis, finally ossify- 
ing the entire end of the bone 
except for a narrow cartilage 
which separates it from the 
diaplnsis, and is known as the 
epiphyseal cartilage, and a cap 
of cartilage on its extremity 
which becomes the articular 
cartilage 

The epiphyseal cartilage is 
made up of successive layers of 
cells The layers toward the 
epiphjsis are composed of 
a hj aim cartilage matrix in 
which are found irregularly- 
scattered cells with deep- 
staimng nuclei which show 
numerous mitotic figures This 
layer adds slightlv to the epiph- 
ysis to produce its growth, 
but Its mam function is in sup- 
plying new cells for the col- 
umns of cartilage cells rvhich 
form the remaining layers of 


the conjugal cartilage Growth takes place from the diaphyseal side of the cartilage bi 
proliferation of the cells in its successive layers The cartilage cells in the outermost 
layer being absorbed and replaced by bone m the epiphyseal end of the diaphysis Thus, 
Ollier found that the excision of the epiphysis itself, leaving the conjugal cartdagCi 
resulted only in a slowing of the growth of the bone, the cartilage still proliferating and 


producing new osseous tissue 

Haas has shown, experimentally, that the cutting off of the entire blood supply to 
the epiphysis results m a marked lessening of the longitudinal growth of the bone, that 
if the nutrient artery is destroyed there will be practically no change in longitudinal 
growth, as long as the circulation to the epiphysis is intact and that if both the circu- 
lation to the epiphysis and the nutrient artery arc destroyed, at the same time, there will 
be a greater loss of growth than if only the former circulation is cut off From these 
facts he reasons that, “The maintenance of the normal longitudinal growth of bone is 
dependent upon a sufficient blood supply to the region of the epiphyseal cartilage line 

In further experiments, to prove the localization of the growing point in the cartiiagCi 
Haas came to the conclusion that a separation in the natural line of cleavage between 
the epiphysis and metaphvsis caused some loss in growth, that the excision of the meta- 
physis caused a very slight disturbance to growth, and that the excision of the epiphyseal 
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cartilage caused practically a cessation of growth He concluded that, The most active 
and important elements necessary for longitudinal growth are located in the columns of 
cartilage of the epiphyseal cartilage plate ” 

The diaphysis of the bone is composed of a shell or cortex which surrounds a partly- 
hollowed centre which is known as the medulla, for clearness m description the diaphysis 
may be arbitrarily divided into a shaft and a metaphysis at either end 

The cortex is made up of compact bone which is formed of lamellie or sheets of 
bone, which are placed in concentric groups surrounding the Haversian canals, which 
carry the blood-vessels The blood-vessels enter the Haver- 
sian canals in the compact bone, both from its outer surtace 
and from the medulla The cortex of the long bones is thick- 
est m the mid-shaft of the diaphysis and becomes thinner 
as the metaphyseal region is approached, where the bone 
broadens out 

The medulla at the end of the diaphysis is composed of 
a network of trabeculie or scaffolding of cancellous bone, 
which forms numerous cell-hke marrow cavities As the 
shaft of the diaphysis is approached, the cavities grow larger 
and less numerous, until one large cavity is formed, which 
IS known as the medullary cavity The medulla contains the 
marrow, a highly specialised vascular tissue, and blood-ves- 
sels, together with fat There are lymphatic trunks accom- 
panying the vessels 

The portion of the diaphysis in contact with the epiphj- 
seal cartilage is formed of soft spongy bone , it is red in color 
and very vascular , it is known as the juxta-epiphyseal region 
of Ollier This is the active area of new bone formation, 
resulting in the longitudinal growth of the bone 

The attachment of the surface of the epiphyseal cartilage 
to the diaphvsis is insecure, the cartilage being held m rela- 
tion to the metaphysis by the periosteum Thus separation 
of the epiphysis almost always takes place through the juxta- 
epiphyseal region, and injury to this region may result m a 
retardation of the longitudinal growth of the bone 



Fig 3 — Knee joint The 
epiphjseiT line of the tibn is 
entirely extra capsnlar The 
cpiphjseal line of the femur 
IS intra capsular on its ante 
nor and iiostenoi aspects, and 
extra capsular on its lateral 
surfaces 


The bones are closely invested by the periosteum, which is composed of two layers, 
an inner or osteo-genetic and an outer or fibrous layer The periosteum covers the entire 
diaphysis and is easily detached except where ligaments, tendons or aponeuroses are 
attached In the young it is a thick vascular membrane, but later becomes thm and more 
firmly attached to the bone 

The inner or osteo-genetic layer is continuous with the epiphyseal cartilages at either 
end of the bone, the cartilage appearing to be a massive expansion of this layer of the 
periosteum This layer produces the concentric growth of the diaphysis As it is 
attached to the conjugal cartilage, it does not extend continuously upon the epiphysis 
The osteo-genetic layer surrounding the epiphysis is also continuous with the conjugal 
cartilage, the two portions extending from the cartilage like the arms of a Y The 
fibrous layer of the periosteum is made up of bundles of fibrous tissue, it acts as a 
protection to the delicate cells of the inner layer, and helps support the blood-vessels 
which perforate it It is continuous with the peri-articular ligaments at the ends of the 
bones and when attached to the epiphysis is the principal bond of union between it and 
the diaphysis 

The articular cartilages capping the ends of the epiphyses are composed of hyalin 
cartilage, and are the remains of a portion of the cartilaginous epiphyses which have 
not become ossified The synovial membrane which lines the joint cavity extends over 


18 
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the surface of the articular cartilage for a short distance, but is absent where the carti- 
lages come in contact with each other 

The relationship of the attachment of the capsule of the joint to the epiphyseal 
cartilage differs m each joint If the ligaments are attached to the bone proximal to 
the epiphyseal line, the entire epiphysis is mtra-capsular, as in the head of the femur 
If they are attached distal to the cartilage, the epiphyseal line is entirely extra-capsular 
as found m the upper end of the tibia In many joints the epiphyseal line is mtra- 

capsular on one aspect and 
extra-capsular on another, as 
in the lower end of the femur, 
the lower end of the bones of 
the leg, the upper end of the 
humerus and the bones about 

* i ,| t pj the elbow and wrist joints 

Ilf f f I ij| 'I , " wd The long bones, in grow- 

l* i ‘lii 1 111 ' 1 ‘ ^ iHii/ mg individuals, receive their 

blood supply from three dif- 
ferent sources A single nu 
tnent artery to each bone 
perforates the cortex of the 
shaft at about its mid-point, 
passing through the nutrient 
canal (The femur has two 
nutrient arteries ) On reach- 
ing the medullary cavity it 
divides into ascending and 
descending branches to supply 
either end of the bone These 
give off lateral branches which 
enter the Haversian canals of 
the cortex, anastomosing with 
branches from the periosteal 
v'essels The main branches of 
the nutrient artery finally end 
just short of the juxta-epiphyseal region m terminal branches which form venous loops in 
which the circulation is slowed The cortex of the shaft of the bone is also supplied with 
blood from a network of arteries in the periosteum These enter the bone through the 
Haversian canals, opening on the cortex, and supplj' the outmost lamellie of bone The 
periosteal vessels are short, but they anastomose ivith the vessels -which enter the cortex 
from the medulla Lexer has shown that in the metaphysis the periosteal vessels, which 
are larger, perforate the thin cortex supplving the portion of the metaphjsis ivhich is m 
relation with the epiphysis Lexer described an avascular area in the metaphysis betw'een 
the terminal vessels of the medullary' circulation and the perforating periosteal arteries 
But more recent investigators believe that the periosteal vessels anastomose with the 
lateral branches from the medullary 

The epiphysis receives its blood from vessels derived from the capsular arteries an 
from those in the periosteum, these perforate its thin cortex While the epiphysw^ 
cartilage exists, there is no communication between the vessels of the diaphj'sis an^ 
epiphysis within the bone The conjugal cartilage has no blood-vessels (The hea o 
the femur, being entirely mtra-capsular, receives its blood through the round ligament^^ 

The amount of circulation to any tissue depends upon the metabolic activity or wor 
demanded of that tissue, the cortex of the bone being made up of an inert tissue, ony 
needs nutrition enough to keep it alive, and produce its relatively slow concentric grow 
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Tio 4 — A Sequestra of shaft of fibula remo\ed soon after 
separation Note lack of absorption of bone B Sequestra of 
shaft of fibula removed early in disease New shaft failed to form 
in this case C Sequestra of shaft of tibia showing slight absorp 
tion New shaft failed to form D Sequestra from shaft of tibia 
inaolving oiilj two thirds of circumference of shaft although the 
contents of the medullary cavitj, in this case, was totally destrojed 
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while the metabolism of the marrow and the tissues of the juxta-epiphyseal region are 
very active, the former m generating new blood cells and the latter m producing the 
longitudinal growth of the bone, consequently the blood supply to these tissues is plentifu 

The amount of growth that takes place at either end of a bone is not the same The 
canal for the nutrient artery enters the bone in an oblique manner One explanation 
given for this is that the inequality of growth, at either cud of the bone, causes a shifting 
of the periosteum, which draws the proximal portion of the nutrient artery toward the 
more rapidly-growing end 

The epiphysis, toward which the nutrient artery is directed, is the last to form centres 
of ossification, and is the first to join the 
diaphysis, and is consequently the end of the 
bone m which the least growth takes place 
These epiphyses are the upper ends of the 
femur, and the bones of the forearm and 
lower ends of the humerus and bones of 
the leg 



The bacteria causing acute hsema- 
togenous osteomyelitis are the staphylo- 


coccus, streptococcus, pneumococcus, 
bacillus of influenza and the typhoid 
bacillus The staphylococcus pyogenes 
aureus is most commonly found asso- 
ciated with this condition Normally 
this organism is found m the skin and 
in other parts of the body It may enter 
the circulation through small abrasions 
01 wounds in the skin or mucous mem- 
branes, often without producing marked 
signs of inflammation at its points of 
entrance Frequently the opening m 
the skin may be healed at the time of 




Fig 5 — Brodie’s abscess, lower end of radms 


the onset of the osteomyelitis Occasionally acute haeinatogenous osteomy- 
elitis IS preceded by a furunculosis Lexer thinks that the common association 


of the staphylococcus aureus with osteomyelitis is piobably due to the fact that 
it forms in clumps, which are more apt to be stopped in the loop of vessels in 
the metaphysis, and that the aureus is more often found than the albus, as the 


primary lesion is more commonly of the former variety Robertson believes 
that the staphylococcus has a preference for the marrow cavities of bones 


MacCallum states, ‘’The streptococcus seems to be able to enter readily 
into the blood stream by the aid of the lymphatics ” Sore throats may precede 
lesions III the bone caused by the streptococcus heemolyticus, or the osteomye- 
litis may be associated with a general pyemia produced by this organism 
During the severe epidemic of influenza in 1918, osteomyelitis at tunes com- 
plicated the disease The organism recovered from the bone lesion was 
usually the streptococcus, but occasionally pure cultures of the bacillus of 
influenza were reported 
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Rarely during the late febrile period or convalescence of typhoid fever 
osteomyelitis may develop, most often m the ribs, tibia or femur, and cultures 
from the bone involvement may show the bacillus typhosus 

The staphylococcus is usually recovered from the osteomyelitis which 
complicates the exanthemata 

Acute hjematogenous osteomyelitis is not a particularly common disease 
Sutton reports that among 3,634 total admissions to the Hospital for Sick 
Children at Brisbane there were fifteen cases of this condition, an incidence 
of 4 per cent On the Children's Surgical Service, Bellevue Hospital, during 
the last thiee years, there have been twenty-seven cases of acute osteomyelitis 
in 3,751 admissions, an incidence of 7 per cent 

Osteomyelitis of this type is a disease found preeminently during child- 
hood and adolescence, though occasionally a case is seen during the third 
decade of life Speed, from a general service, reports 90 per cent of his 
cases occurring in individuals under fifteen years of age Pfeiffer s cases 
were divided according to age as follows Six below five years, twelve 
between five and ten years, and seventeen between ten and fifteen years 
The average was ten years Doran and Brown m an analysis of cases in 
children up to the age of twelve years report 74 per cent of their cases in 
children older than six Thus it is seen that the disease attacks the bones of 
individuals who are undergoing active growth This is explained by the 
anatomical stuictuie and physiological conditions found in the bones at this 
time of life, which afford the conditions necessary for the deposition and 
growth of bacteria in these locations 

Boys aie subject to osteomyelitis almost twice as commonly as girls 
Pfeiffer had fourteen cases in male and eleven in female patients in his series, 
and Doran and Brown had forty-four boys and twenty-seven girls The skin 
of boys IS more subject to mild infections, they are not as cleanly as girls, 
they are more prone to have cuts, scratches and abrasions, and at puberty they 
often develop acne and furunculosis, any of which conditions may become the 
primary focus for a bacterisemia In addition, boys are more subject to 
exposure, to wet and cold and are much more apt to receive injuries such as 
bruises and strains 

From the clinical and pathological findings observed 111 patients suffering 
from acute hcematogenous osteomyelitis, it is evident that the metaphysis or 
juxta-epiphyseal region of the diaphysis is the portion of the bone that is 
commonly involved Starr and Robertson recently have shown this quite con- 
clusively But occasionally the medulla of the shaft or even the epiphysis 
may be the point in the bone which is fiist attacked It has been stated that 
a primary suppuiative osteomyelitis of the epiphysis never occurs However, 
three such cases have been observed, one of which was proved by pathological 
examination to be an acute primary epiphysitis caused by the staphylococcus 
aureus Such cases, however, would appear to be exceptions to the rule, 
that acute hsematogenous osteomyelitis starts in the juxta-epiphyseal region 
of the diaphysis 
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The bacteria are thought to reach the juxta-epiphyseal region through the 
medullary arteries of the diaphysis or as Lexer states, through the penosteal 
perforating arteries of the metaphysis Their progress is said to be retarded 
in the juxta-epiphyseal region by the physiological slowing of the current of 
the blood stream in the vascular loops found in this portion of the bone 
Lexer states, “That the mechanical condition provided in the epiphyseal zone 
of growing bone, m which there is a ph)'-siological hyperssmia with a slowing 
of the blood stream, and by the ariangement of smaller vessels, and capillar}< 
loops with their branches which pass down into the primary medullary spaces 
of the epiphyseal cartilage, favor the disposition and retention of bacteria and 
explains the frequency of acute suppurative lesions in this point of the bone ” 

The apparent lack of phagocytic action, against invading bacteria, of 
leucocytes in the metaphysis, may also account foi the more common location 
of the lesion in the ends of the diaphysis If the staphylococcus aureus be 
injected into the circulation of young rabbits, the oigamsm will be found 
among other places m the shaft, metaphysis and epiphysis of the long bones 
In a few hours active phagocytosis is taking place within the medullary cavity 
and the epiphysis, but no leucocytes containing bacteria are found m the meta- 
physis Robertson reports the following lesult of his experiments on rabbits 

1 “Organisms introduced into the blood stream are deposited, among 
other places, in the long bones ” 

2 “In bone there is very active phagocytosis, except in the metaphyses “ 

3 “Organisms produce inflammatoiy centres in metaphyses independent 
of trauma ” 

4 “It is impossible to produce a general infection of the medulla by a 
simple inoculation of organisms m the blood stream ” 

5 “Trauma may determine a local infection ” 

6 “Growing bones develop abscesses of the type of osteomyelitis within 
their metaphysis Adult bones do so but rarely In presence of a bacteri- 
semia, adults may produce an arthritis ” 

O Ufifreduzzi believes that the location of an infection in a bone is depend- 
ent upon the amount of activity in growth of the different parts of the bone , 
that in the first two or three years of life the chief activity of growth is 
taking place in the epiphysis, that is, the cartilage of the epiphysis is being 
absorbed and replaced with bone, consequently there is an increased blood 
supply He thinks during this period infection most often attacks the epi- 
physis In the later years of life, from five years on to adolescence, the 
greatest activity of growth is seen m the metaphysis, and that accounts for 
the fact that infections during this period are located in the ends of the 
diaphysis He goes on further to state that the metaphysis, which is most 
frequently attacked, is the one at the end of the bone which shows the great- 
est activity in growth His theories are of interest, but have not all been 
borne out by the clinical cases seen 

In addition to the facts already presented, it is probable that a pathological 
change must occur within a bone, to predispose a specific metaphysis to 
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infection In other words, there must be formed a "locus vunoiis lesist- 
enhce ” Cold, exposure, debilitation from infectious diseases are all given as 
possible piedisposing causes, and may have somewhat to do with lowering 
the general resistance of the body, but local trauma appears to be the agent 
which most often renders susceptible a point m a given bone to the infection 
A history of injury to the part is obtained, in a large number of cases This 



Fig 6 — Pathological fracture through the lower metaphysis of 
the femur, two weeks after the onset of the disease Suppuratue 
arthritis of knee joint 


is usually a story of slight 
direct violence, as a kick, 
or a bruise from a fall, 
but occasionally the pa- 
tient may tell us that he 
“strained his leg” from 
jumping or running 
Pfeiffer, in his report of 
thirty-five cases, obtained 
a history of trauma in 43 
per cent Bancroft states 
that in eleven cases, 60 
per cent received injuries, 
varying in time from ten 
hours to two weeks, be- 
fore the onset of the acute 
process A child has been 
seen by us, who had the 
lower epiphysis of hi^ 
radius dislocated, which 
was reduced, and two days 
later returned to the hos- 
pital with an osteomyelitis 
m the metaphysis from 
which the epiphysis had 
been dislocated 

The predisposition of 
a bone to infection with 
the staphylococcus by 
trauma can be produced 
experimentally, as shown 
by Robertson, and Zinsser 
states, “Intravenous injec- 


tions of virulent staphylococci preceded by injury to a bone is often followed 
by the development of osteomyelitis ” Direct violence to or a twisting of the 
limb, by which a slight movement of the epiphyseal cartilage, on the inetaph- 
ysis, is produced, causes the rupture of some of the small vessels of the 
metaphysis, thereby interrupting the blood flow m them and producing a hiema- 
toma With this obstruction to the passage of blood through the vessels, and 
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an exti avasation, there is foimed a point favoiable for the lodgement and 
growth of any bacteria that may find themselves in the region 

Robertson believes that the type of injury producing conditions favorable 
for the development of osteomyelitis must be one that results in a movement 
of the epiphysis upon the surface of the metaphysis, and that this is the 
result of traction upon the epiphysis through the ligaments which are attached 
to It This may be one of the explanations of the frequency of osteomyelitis 
in the upper end of the tibia, as all of the ligaments of the knee-joint are 
attached to the epiphysis, and the joint being immobile except to flexion, any 
forced motion of rotation, abduction, adduction or extension, will be trans- 
mitted to the epiphysis These same restraining ligaments are for the most 
part attached to the diaphysis of the femur, and consequently movements of 
its epiphysis upon its shaft are not as likely It is more difficult to ascribe 
an injury by this method to the upper epiphysis of the femur, as this part of 
the bone is entirely intra-capsular, and the only ligament attached to it is the 
relaxed round ligament 

The bones of the lower extremity are involved far more often than those 
of the upper Infection of the tibia occurs in about a third of all the cases, 
while the femur is involved m approximately a fifth, then follows m order 
of frequency the humerus, the fibula and the radius and ulna The reason 
for the more frequent involvement of the long bones of the lower extremity 
is that they are much more subject to injuries than those of the upper These 
facts may also be used to advantage to strengthen the view that trauma is a 
predisposing factor in the production of this disease 

The individual metaphysis attacked varies with the bone As a general 
rule, it is stated that the end of the bone whose epiphysis is the last to join 
the shaft is the one most frequently involved, the ends of the bones of the 
lower extremity which form the knee-joint, and the ends in the upper 
extremity which are distal from the elbow-jomt Starr found the upper end 
of the tibia the most common site Doran and Brown had eighteen cases of 
the lower end and but eleven at the upper, and Pfeiffer had ten of the former 
and only one of the latter Nevertheless, most writers state that the upper 
metaphysis of the tibia is the commoner site in the majority of cases The 
lower end of the femur is involved about three times as often as the upper 
In the upper limb the upper end of the humerus and the lower end of the 
bones of the forearm are the joints of election 

Multiple bone involvements are seen in about 15 per cent of the cases 
(Speed 16 per cent , Pfeiffer 9 per cent, Doran and Brown 14 pei cent ) It 
is not usual to have two bones involved at the onset of the disease , however, 
a secondary involvement may develop within a few days or a week At times 
the period between the onset of the first bone infection and the second is 
even longer than this In a few cases secondary involvements of bones are 
stretched over periods of many years A case may be mentioned of a bo}’’ 
of fifteen yeais of age, who had had five different bones attacked since the 
onset when ten years old 
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In those cases in which 



secondary bone involve- 
ment takes place, the 
amount of damage done 
the bone and the seventy 
of the symptoms are not 
as great in the later at- 
tacks as in the first It 
appears that the body be- 
comes partially immune to 
the organisms It is inter- 
esting to speculate as to 
the origin of the bacteria 
causing a secondary bone 
involvement We presume 
that they come from the 
blood, as m the case of 
the primary bone involve- 
ment, but do they enter 
the blood stream from the 
original focus or from one 
of the secondary lesions'* 
"With our present knowl- 
edge it IS impossible to 
say which focus they come 
from, but it is conceivable 
that either may be the 
origin of the new bacteri- 
reinia, producing the me- 
tastasis W ilensky states 
that preceding a metas- 
tasis there may be a hght- 
ening up of the local 
symptoms in one of the 
old lesions, and that the 
bacteria producing the new 
focus enter the circulation 
from this lesion of re- 
newed activity 

In considering the 
pathological changes 
which may ^^ake place in 
a bone infection of the 


type of hmm itogenous os- 
teomyelitis, there are sev- 
eral factor, which must 


7 suppuratne arthiitis of knee joint following 

smill lesion in the lower metaphysis of the femur 
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fiist IS that it IS not an infection of a single tissue — i e , bone — but of a struc- 
ture composed of multiple tissues The centre of which contains soft, highly 
specialized, vascular tissue, the manow, which is surrounded by a dense non- 
cxpansil wall, which is invested with a strong fibrous membrane, the perios- 
teum, and at either end of which are the epiphyseal caps separated from the 
shaft by an avascular wall of caitilage The second factor is the arrangement 
of the arteries, which are centripetal m their relation to the flow of blood 
The mam portion of the circulation to the shaft entering from the periphery 
by a single vessel immediately divides to be distributed to either end of the 
medullaiy cavity And the lemaming entering the diaphysis by the perfo- 
lating arteries of the periosteum supply the outeimost portion of the cortex 
except at the metaphyses where they perforate the thin cortex to supply its 
cancellous bone It is to be lemeinbered that the blood supply to the epiphysis 
is quite separate from that of the shaft, the conjugal cartilage acting as a wall 
between the two circulations Therefore it is seen that the circulation entering 
the bone flows from its periphery to its centre, and any condition that interrupts 
its flow at the periphery of the bone will produce an ischemia at its centre 

It has aheady been stated that the development of acute hsematogenous 
osteomyelitis depends upon the presence of virulent bacteria circulating m 
the blood stream, and a localized point of lowered resistance m a bone where 
they may be interrupted and held Consequently, the general resistance of 
the body must be lowered enough to allow the bacteria, which are present in 
the blood sufficient time to circulate m its stream to reach a point where they 
may be interrupted in their passage, and that this point be one of lowered 
resistance It has been shown that this point is usually in the metaphysis of 
a long bone 

The bacteria having been deposited m sucli a location, grow and multiply, 
pioducing a small area of necrosis and liquefaction due to the action of their 
endotoxins 

If the bone be examined at this time, a small focus of broken-down tissue 
will be found in the metaphysis, surrounded by zones of leucocytic infiltration 
and hyperiemia If near the circumference of the bone, the periosteum over 
this point will be congested, oedematous and perhaps separated from the 
coitex by a serous exudate 

Spiead of the infection, with death of bone, is the result of interference 
with the circulation, producing an ischemic necrosis In a bone in which 
infection is not present, interference to either the medullary or periosteal 
circulation alone does not result in death of the bone For example, removal 
of periosteum from comparative large surfaces of cortex does not produce a 
sequestration of the circumferential lamellis at that point And m fractures 
of the shaft of a bone rvith displacement of the fragments, m which the 
medullaiy circulation to the fragment distal to the nutrient foramen is 
undoubtedly cut off, theie is no necrosis, though occasionally some atrophic 
changes may be seen in the bone structures by a lontgenogram as demon- 
strated liy Bancioft In the formei case where the periosteum is removed, 
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the outer portion of the cortex probably receives its blood through the anasto- 
mosis of its vessels with those from the medulla While in the latter case 
where the entire medullaiy circulation of one part of the bone is interrupted 
by the fracture, the circulation to the distal fiagment is continued through the 
connections between the periosteal vessels and those of the medulla There- 
fore It is probable that in osteomyelitis, the production of necrosis with 
sequestra formation is not altogether due to interference with either the 
periosteal or the medullary circulations alone, but to the embarrassment of 
both in combination, the result of infection 

Rittei and Wilensky believe that the necrosis is due to the lodgement 
of an embolus in a vessel The extent of the necrosis depending upon the 
size and situation of the vessel plugged by the clot Wilensky calls this a 
'Thrombo-embohc phenomena,” and groups the lesions as follows 

“A group of cases of sub-periosteal abscess which are based upon an acute osteo- 
myelitis in the supei ficial cortex of a bone of slight grade and extent 

‘ A group of cases of acute osteomj ehtis in which the main stem of the nutrient 
artery forms the fixation point and becomes occluded by the thrombo-embolic process 
and in which as a consequence the entire diaphysis becomes involved in the pathological 
process , maximum lesions occur This group is recognized rontgenographicallj by the 
sequestration of the entire diaphysis of the bone 

“A group of cases of acute osteomyelitis in which one of the primarj divisions of the 
nutrient artery is caught in the thrombus-embolus formation These are recognized 
rontgenographically, as well as during operation, when the involvement of the shaft of 
the bone occurs through the entire thickness of the shaft at one end of the diaphjsis, 
approximately, to one or the other side of the point of entrance of the trunk of the 
nutrient artery Such cases are easily recognizable m the X-ray photographs 

“A group of cases of acute osteomyelitis m which the thrombus-embolus formation 
occupies one of the secondary branches of the nutrient artery These are recognized 
rontgenographically, and during operation when the involvement of the diaphjsis does 
not extend throughout the thickness of the shaft of the bone These seemingh follow 
no rule in their development, are of irregular size and shape, frequently correspond to 
a thin shell of the cortex of the bone, occupy only a relatively small segment of the 
circumference of the bone, and depend for their phvsical characteristics and rontgeiio- 
graphic appearances upon the position of the secondary branch, its importance m the 
mtra-osseous vascular network and upon the possibilities of collateral circulation 

"A group of cases of acute osteomyelitis in which the thrombo-embolic lesion is 
situated in the terminal part of an end vessel of the mtra-osseous vascular network 
The rontgenological appearances of the finished lesion is that of a cavity in the bone 

This theory of mode of onset is at vaiiance with the etiology and pathology 
as seen by others And is not borne out by the clinical and pathological signs 
as usually found Besides, as already stated, the stoppage of a vessel of the 
medullary circulation alone can hardly result in such tvide destruction of bone 
as Wilensky describes, as much blood is received by the bone from the peri- 
osteal perforating vessels at the metaphysis Necrosis of bone may sometimes 
in severe cases possibly precede the advance of the infection 

The destruction of the periosteal circulation results most frequently from 
its separation from the suiface of the cortex by means of products of infla'J'' 
mation which spread beneath it, having reached there by pe f orating tie 
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cortex While the medullary circulation embarrassment is possibly the result 
of an advancing thrombus formation within its vessels 

There is some question of how much, if any. intia-medullaiy pressure is 
produced by the presence of infection within a bone It seems probable that 
there must be some increase of the intra-medullary pressuie, as even m 
abscesses m the soft parts, exudates may be found under tension Conse- 
quently, within a bone, with its rigid walls, there must be some rise of tension 
Inciease in mtra-medullary pressure is usually stated to be accountable for the 
severe pain and intense constitutional symptoms seen so often in these cases 
A point of infection having been established, in a metaphysis, it may 
spread m one of two directions or in both , that is, it may travel directly out 
toward the periosteum or into the shaft 

However, at times, a point of infection, which has started in a metaphysis, 
may pi oduce sufficient reaction m its vicinity to prevent a further spread , 
resulting in a walled-off abscess within the cancellous tissue In time this 
abscess cavity becomes surrounded by a wall of compact, ebonated bone 
which IS lined with granulation tissue This condition was first described by 
Sir Benjamin Brodie in 1830, and is therefore known as a Brodie’s abscess 
Henderson and Simon reported thirteen cases of Brodie’s abscess from the 
Mayo Clinic, and collected reports of other cases from the literature, making 
200 in all Of these 200 cases, 69 per cent of the abscesses occurred m the 
tibia, 10 5 per cent m the femur, 10 per cent in the humerus, 2 5 per cent 
in the radius, i per cent in the ulna and in 7 per cent of the recoi ds the site 
was not mentioned 

Of the thirteen cases from the Mayo Clinic, the duration of the disease 
previous to admission was from five weeks to fourteen years In the eight 
cases m which cultures from the lesion had been recorded, five were reported 
sterile and three contained staphylococcus albus Taking into consideration 
the morphology, duration, and bacteriological findings, it is apparent that a 
Brodie’s abscess represents an early stage of osteomyelitis which has been 
walled off by the local lesistance of the individual’s tissues 

An infection starting m the metaphysis and spreading toward the periph- 
ery of the bone may advance by thrombosing the periosteal perforating 
vessels Starr believes that it rapidly breaks through into the line between 
the epiphyseal cartilage and the metaphysis and being limited by the cartilage 
travels out to beneath the periosteum In most of the cases m which he has 
shown this to be the route, the original lesion was situated 111 the metaphysis 
close to the cortex The infection, having reached the sub-periosteal space, 
separates the membrane from the surface of the diaphysis , the sub-periosteal 
space IS limited at its ends by the attachments of the osteo-genetic layer to 
the epiphyseal cartilages In the end of those bones, m which the epiphyseal 
line IS mtia-capsular, the peiiosteum being only composed of one layer (the 
osteo-genetic), the membiane may be perforated by the exudate and the 
joint infected 

If the infection spreads down into the medullary cavity of the shaft, 

283 



FENWICK BEEKMAN 


which often occurs rapidly, its course is probably by means of the formation 
of an advancing clot within the medullary vessels The marrow cavities of 
the metaphysis being so complicated and their walls so dense it seems hardly 
possible that the infection reaches the medulla !)}• means of their continuity 
^ ^ Starr believes that the 

medulla is most often in- 
fected from a sub-perios- 
teal inflammation spread- 
ing through the Haversian 
canals into the cavity of 
the bone Possibly this 
way of extension of the 
process takes place at 
times Recently m two 
cases with acute osteomy- 
elitis of the tibia, onenith 
the original focus m the 
upper metaphysis and the 
other in the lower devel- 
oped new lesions m the 
opposite ends of their 
diaphyses, in both cases 
the periosteum had been 
separated by a sub-perios- 
teal abscess for the entire 
length of the diaphysis 
The new lesions were ap- 
])arently separated from 
the original foci by nor- 
mal medullary tissue Ir 
othei words there was no 
demonstrable line of ex- 
tension within the medul- 
lary cavities Possibly the 
new lesion developed from 
the blood 

It IS probable that in- 
fection seldom, in its early 
stages, passes from the 
metaphysis directly to the epiphy^sis through the cartilage Hyaline cartilage 
IS quite resistent to acute infections and as there is no communication 
between the circulation ivithin the metaphysis and that within the epiphysis, 
the cartilage forms a barrier between these two parts of the bone 

Infection which has reached the sub-periosteal space rapidly separates the 
membrane from the bone forming a sub-periosteal abscess which continues 
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to separate more pei losteum until drainage is established either by the exudate 
bieaking through the periosteum into the soft parts or by its relief by oper- 
ation The sepal ation of the periosteum is preceded by a congestion of its 
vessels and oedema of its tissues A complete sepai ation of the periosteum 
involving the entiie surface of the diaphysis will lesult in a sequestration of 
the entile diaphysis as the total circulation to that part of the bone has been 
mteirupted at its periphery If, however, the periosteum be separated from 
a smallei surface of the bone and the nutrient artery be not damaged, the 
resulting death of bone may be only the outmost lamellae of that portion of 
the cortex fiom which the jieiiosteal vessels have been removed A seques- 
trum of a complete diaph3/sis occurs but seldom, if ever, as the metaphyses 
receive much of their blood fiom the perfoiating vessels of the periosteum 
Usually the line of separation of the shaft takes place just proximal to the 
metaphyses Large aieas of sequestration take place less commonly in the 
metaphyses than in the shaft This is probably due to the fact that the meta- 
physes are better supplied with blood-vessels than the shaft, that the cortical 
surface of the metaphysis is gi eater in proportion than that of the shaft and 
that the many tendonous attachments on its sui face, hinds the periosteum 
more firmly to its surface, pi eventing widespread separation of the membrane 
However, where the periosteum has been stripped fiom the entire metaphysis 
and the intra-medullaiy circulation to it has been cut off, the whole metaphysis 
may sequestrate In this case it sepai ates at the epiphyseal line, often leaving 
the conjugal cartilage intact and undamaged 

The tibia is said to he the hone whose shaft is most frequently seques- 
trated intact Speed explains this fiequency by assuming that the periosteum 
IS not stripped where muscles are attached, for where the periosteum cannot 
be stripped as in the femur the nutrient artery is not so apt to be destroyed, 
while in the tibia which has few muscular attachments, the jjeriosteum is 
easily sepal ated allowing the entire circulation to he cut off 

The destruction of the intra-medullary circulation alone, without involve- 
ment of the periosteum, results oftentimes m sequestra formation of the 
thick cortex of the shaft, hut this may not always be the case as frequently 
sequestia are removed m which the entire medullary cavity has apparently 
been destroyed, hut the dead fragments of hone does not represent the entire 
circumference of the shaft From a theoietical standpoint portions of the 
coitex of the shaft may he kept alive through the collateral circulation derived 
fiom the anastomosis between the periosteal vessels and the cortical branches 
derived from the mtra-medullaiy vessels Separation of the periosteal ves- 
sels and the destiuction of the mtra-medullary circulation to a given portion 
of the coitex will alwaj'^s result m death to that part 

The epiphyses are seldom involved, early m the disease, secondarily from 
lesions of the metaphysis As alieady mentioned, when a metaphysis seques- 
tiates the line of separation is through the juxta-epiphyseal region, and such 
a sequestration does not necessarily destroy the function of growth of the 
epiphyseal cartilage, Occasionally the ejjiphyseal cartilage may later he 
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damaged resulting m a suppression of longitudinal growth m the bone If 
the bone with such a lesion is single, the limb in time will be shorter than 
the other If the bone involved is paired, valgus or varus deformities will be 
produced at the joint, in the neighborhood of the destroyed epiphyseal line, 
as growth ceases in the end of the bone with the damaged epiphysis while 
the extremity of the companion bone proceeds with its normal growth Or 
the healthy bone may become curved, its shaft bowing so as to accommodate 
Its length to that of the diseased bone In 1912, Martin, presented before 
the New York Surgical Society, a girl, twenty years of age, m whom there 
was an arrested development of the radius, resulting from damage to its 
epiphysis by an osteomyelitis, when she was a year of age 

“The affected forearm was about one-fourth the size of that on the opposite side 
and was cur\ed to the radial side The hand on the affected side was about the size of 
the hand of a child of three or four 3 ears 

“An X-ray plate showed that the shaft of the radius was represented by only a 
small thin portion of bone , the ulna was fairly well developed, but had grown in a curve 
toward the radial side ” 

Speed cites several cases of deformities, the result of injury to the 
epiphysis 

Joints contiguous to bones with lesions of osteomyelitis may be involved 
either early or late in the period of the disease Signs of a joint infection 
are often the first symptoms apparent in cases where an early bone lesion has 
perforated into the joint, as m a case where the lesion has started in a meta- 
physis, in which the epiphyseal line is mtra-capsular, or in a lesion within 
an epiphysis As an example of the former, acute suppurative arthritis of 
the hip-joint is commonly seen, the lesion causing the arthritis being in the 
upper end of the femur This type of case may often be demonstrated by 
means of a radiograph some weeks after its onset 

Late joint infections are usually due to a secondary involvement of the 
epiphysis Stan states that joints are frequently infected during an osteomy- 
elitis through operatn'^e procedures 

Occasionally a joint in proximity to a lesion of osteomyelitis in a meta- 
physis will contain a sterile serum Such a condition must not be mistaken 
for one of an early joint involvement The serum will be absorbed when 
the bone lesion is properly drained 

When a sub-periosteal abscess perforates the periosteum, it forms an 
abscess in the surrounding soft parts, separating planes of tissue and may 
finally point under the skin A sinus resulting from spontaneous rupture 
as well as one from incomplete opening is frequently long and tortuous, as 
the pus in pointing takes the path of least resistance which often carries it 
along a tissue plane leading well above or below the position of the original 
focus in the bone 

As in the destructive period of osteomyelitis, the amount of damage to 
the part is dependent upon the amount of circulation involved m the inflam- 
matory process, in like manner the reparative process is contingent on the 
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amount of blood supply remaining to the different tissues of the hone after 
the progress of the infection has ceased 

In this latter period the organism must rid itself of destroyed tissues and 
replace them with healthy ones if the normal function of the part is to 
be continued 

During the constructive period the dead bone is sequestrated and the body 
attempts to remove it, simultaneously it builds up a wall of new bone, the 
mvolucrum, by means of the osteo-genetic cells of the periosteum 

It IS not possible to determine, before complete sequestration has taken 
place, the amount of bone that has been killed Cotton states, “Often I have 
seen what I thought a wholly dead fragment yield only a scale of sequestra, 
and then go on to do its part m repaii ” And Bancroft, from expeiiments 
and the study of his clinical cases, found that it was impossible m an early 
stage of an acute osteomyelitis to tell at what point the sepaiation between 
living and dead bone might take place, and further he came to the conclusion 
that much of the bone which was apparently destroyed acted as a scaffolding 
111 which new bone is formed Similar observations have been made m the 
study of cases on the Children’s Surgical Service at Bellevue Hospital, and a 
fuither conclusion has been drawn that the presence of a sequestra is impor- 
tant to the pait in preventing deformity as it acts as a splint until the forma- 
tion of a firm mvolucrum has taken place Cases m which the sequestrum 
has been removed at too early a period have resulted m a pathological frac- 
ture of the bone 

Pathological fractures through the metaphyses have been seen on several 
occasions This apparently occurs soon after the onset of the disease m those 
cases in which there has been a diffuse involvement of the end of the diaphysis 
The metaphysis being made up of cancellous bone, disintegrates rapidly, leav- 
ing no long sequestrum to act as a splint until the mvolucrum is formed 
As an example the following case may be mentioned A boy was admitted 
to the wards at Bellevue Hospital, with an acute osteomyelitis of the lower 
end of the femur, the knee-joint became involved Shortly afterward it was 
discovered that a supi a-condyle fiacture had occurred After reduction 
recovery was rapid 

Nature removes the sequestra by absorption of the dead bone through 
phagocytosis and by extruding fiagments through the sinuses The action of 
the phagocytic cells upon dead bone fragments is well seen in the “moth 
eaten’’ or “honey combed” appearance of old sequestra It seems that the 
medullary function is the absorption of the sequestrum while the periosteal 
region has to do with replacing the bone (Ochsner and Crile ) 

The mvolucrum is formed on the inner surface of the separated peri- 
osteum The function of the osteo-genetic layer of the periosteum com- 
mences almost immediately after the membrane has been separated from the 
bone, but is not m evidence, by the X-ray, until calcium salts have been 
deposited which takes a period of from three to four weeks 

If the osteo-genetic layer of the periosteum be damaged its function of 
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producing new bone is lost, and the iiivolticrum at this point is absent At 
times shafts of bones which have sequestrated are not lefoimed Such was 
the condition in a case of osteoinj^elitis involving the tibia in which the shaft 
sequestrated with an incomplete formation of an involucrum It had been 




noted at the original operation that 
the periosteum was gangrenous 
It IS thought by Dean Lewis that 
failure in the formation of an in- 
volucrum IS especially apt when a 
sub-periosteal abscess has ruptured 
thioiigh the periosteum and has 
separated it from its surrounding 
soft paits, thus depriving the 
membrane of its blood-vessels 

Where the bones aie paired, 
an inflammation of one of them 
may produce a non-infectious per- 
iostitis in the other, resulting in a 
much thickened cortex This is 
most often seen where there has 
been an osteomyelitis of the tibia 
involving the shaft, wdien the fibula 
may show periosteal proliferation 
by X-ray 

Wheie a local focus within a 
metaphysis has perforated the cor- 
tex producing a diffuse separation 
of the penosteum, new bone may 
be laid down upon a perfectly nor- 
mal shaft, irregularly thickening 
Its coi tex At times such a deposit 
may obscure the texture of the 
bone to the X-iay This fact must 
be borne in mind, when studying a 


Fig 9 — Acute osteomjelitis of the ri!;ht tibia iMth 
destruction of its loivcr epiphjsis Deformity produced 
by loss of growth at the lower end of the tibia 


lontgenogram, to discover the ex- 
tent of the disease within the bone 
At tunes the grouing zone of 


a bone is stimulated to increased activity This is evidenced by a lengthening 
of a limb This condition has fiequently been noted in children who had had 
a fracture of the femur In osteomyelitis the same condition may be produced 
Recently a little girl was seen, who, three years previously, had suffered from 
acute osteomyelitis of the left tibia, most of its shaft had been involved When 
examined her leg was found to be two centimetres longer than its fellow 
Speed has reported several such ca'=es and draws attention to the fact that in 
the case wheie there are paired bones, the companion bone is lengthened as 
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well as the one that had been involved by the infection He believes that the 
Longestion in the neighborhood of the jiixta-epiphyseal region is accountable 
for the increase of growth 

It has been noted on several occasions that the bones of a limb, one of 
which had been involved by acute osteomyelitis, failed to grow, its parts 
being smaller than those of its fellow, and the actual bones, as shown m the 
X-ray, though perfectly formed were smaller in all proportions than the 
same bones of the opposite limb A child, three years old, was seen, who, 
when a year of age, suffered from acute osteomyelitis of the upper end of 
the femur There had been a luxation at the hip-joint, and now the leg and 
foot of that extremity though perfectly formed are smaller than those of the 
opposite side There is three-fourths of an inch difference m the length of 
the two feet In Martin’s case, which has already been cited, there was an 
atrophy of the hand This condition is apparently a trophic atrophy, the 
inflammation in the limb influencing the conditions governing the growth 
of the part 

In laying out a plan of treatment, in a case of acute osteomyelitis, one 
should attempt to visualize the pathology of the case before him It should 
be decided first whether the local bone lesion is all that is present or whether 
It is accompanying a general blood infection Further whether the infection 
in the bone is localized or progressing to involve most of the diaphysis, 
whether the cortex has been perforated forming a sub-periosteal abscess or 
the infection has spread to involve the neighboring joint, and finally what is 
the constitutional resistance of the individual to the infection Some of this 
knowledge can be discovered from the history of the case, physical exam- 
ination and immediate laboratory tests, further is obtained at operation and 
from the individual’s reaction following opeiation together with the report 
of the findings of the cultures from the lesion and blood stream This will 
make up the complete information obtainable at this time, that is until an 
X-ray examination will be of use 

As may be gathered from the description of the pathology of this disease, 
the symptoms may vary in intensity from those of an overwhelming septi- 
caemia to those of a well localized bone abscess 

The prognosis is not always dependent upon the intensity of the disease, 
for many times treatment properly applied, in the form of an early operation, 
has apparently saved life, shortened convalescence or prevented deformities 
The mortality is highest in those patients showing an active bacteriaemia and 
m the very young 

In any case of acute osteomyelitis the first indication for treatment is the 
elimination of the focus from which the bacteria are entering the blood 
stream In the case of staphylococcus this focus is probably the bone lesion 
Where the streptococcus is concerned the lesion is probable in the upper 
respiratory tract or within the circulation itself Dean Lewis says 

“Streptococci, when introduced into the circulation, seem to use the blood as a culture 
media , while staphylococci use the blood as a means of transport ” 

Therefore it may be impossible to even attempt the elimination of the focus 
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producing the blood stream infection in certain cases of streptococcus infec- 
tion But in the case of the staphylococcus the focus is often demonstrated 
although its complete elimination can not he brought about at once 

The immediate complete elimination of the infectious lesion, within a 
bone, is not possible unless such a radical procedure as an amputation of the 
limb or possibly the resection of the complete diaphysis is performed, and in 
the latter case infected tissue will probably be left behind On this basis, not 
so many years past, complete resection of the diaphysis of a bone in acute 
osteomyelitis was advised by many surgeons In but few cases could this 
have resulted m immediate cure of the infection, and in addition it led to a 
long post-operative convalescence and frequently marked deformity In most 
cases this type of operation was not indicated and much tissue that would 
have otherwise remained viable was sacrificed At times complete regen- 
eration of the shaft did not occur At other times angular deformities and 
shortening took place in the limb, and occasionally the epiphyseal cartilages 
were damaged with the resulting loss to the bone of its function of growth 

It was not so long ago that most of us were stripping the bone of its 
periosteum, removing one side of the cortex over a large part of the diaphysis, 
and in some cases curetting out the medullary contents, the so called “gutter” 
operation, thereby depleting the bone of the little circulation left by the 
infectious process Amputation, resection of a diaphysis, and curetting the 
medullary cavities are radical procedures which are followed m most cases 
by defoimities which can be directly ascribed to the operative procedure, and 
are only mentioned to be condemned ( Amputations are undoubtedly indicated 
at times to save life, m certain cases of prolonged sepsis ) The deformity 
of an amputation is evident Those following a resection of the diaphysis 
have already been cited And the permanent sinus leading to a bone cavity 
or the broad adherent scar, poorly vascularized and frequently breaking down 
are common sights to us all , a reminder of the “gutter” operation based as it 
was on a faulty knowledge of the anatomical structure of a bone and the 
pathology of osteomyelitis 

As far back as 1911, Homans wrote as follows 

“I have purposely refrained from discussing at any length the refinements of treat- 
ment in complete sub-periosteal resection, because I have been unable to see that the 
results differ very essentiallj’’ whichever method is used, though, for reasons which will 
appear later, I cannot believe that any real advantage of the immediate resectioH 
outweighs its danger of failure This brings me to the matter which seems to me far 
more important than the resection of totally necrotic bone, a step vhich, like amputation, 
IS, m a way, a confession of failure I allude to the treatment of the cases in which the 
disease has remained local, or m which it has not yet infected the entire medullary caviti 
Here the pnmarj’^ operation, the one performed when the surgeon first sees the patient, 
IS of the greatest importance, for it is upon this that the excellence of the ultimate result 
really depends ” 

He then states that the early operation has for its object the saving of life an 
the limitation of infection, and reports two cases m which he had removed a small 
portion of the cortex and drained, obtaining excellent results 

Cotton in his article, after deploring the fact that there is no “ideal operation, 
sajs in reference to early treatment of acute osteomvelitis, "What one should do, 0 
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course, is to relieve the local abscess, relieve local tension, avert ischccmic necrosis, save 
the threatened bone In other words drain” And later he strongly advises against 
perlorming a sequestrectomy until the X-ray shows bony regeneration from the 
periosteum 

This IS sound advice and all that could be added to it is that in the 
operative technic, care should be taken to obtain the required diainage with 
as little damage as possible to the remaining blood supply of the bone As 
death of the bone, m acute osteomyelitis, is dependent upon ischsemia, pro- 
duced by the infection, the axiom to follow “Eliminate the infection” 
should be “In the operation do not needlessly destroy more blood 
SUPPLY ” Consequently any operative procedure undertaken should be such 
that the cavity of the bone is drained with as little destruction as possible to 
the periosteal and medullary circulations 

The requisites for the successful treatment of acute htcmatogenous osteo- 
myelitis are an early diagnosis, an early operation, sufficient drainage of the 
infected portion of the bone performed with as little damage to its circulation 
as possible and properly combating the blood infection 

We all know that frequently patients suffering from acute osteomyelitis 
are treated for days as acute rheumatic fever To the medical student and 
physician it should be taught what are the early symptoms of an osteomy- 
elitis , that the only local sign in the beginning is a point of tenderness over 
the diaphysis of the bone, and that by the time swelling and redness of the 
part appears, the infection has usually advanced into the medulla and out 
under the periosteum Starr lays paiticular stress on the fact that pus will 
generally be found in the bone under the point where the tenderness has 
been demonstrated We still frequently hear physicians say that as the 
X-ray showed a normal bone structure they did not think the case was one of 
acute osteomyelitis The rontgenogram will not show inflammatory lesions 
within a bone until lime salts have been absorbed, producing a rarefaction of 
the bone, or new bone has been formed by the osteo-genetic layer of the 
periosteum This does not take place until two or three weeks after the 
onset of the disease, and consequently the X-ray is of little or no use in 
making a diagnosis in the early stage of an acute osteomyelitis 

Operation should be performed as soon as the diagnosis is made The 
point of maximum tenderness over the bone should be ascertained before the 
child is placed under an anaesthetic The incision should be planned so as 
to drain directly the infected point within the bone, without damaging impor- 
tant structures overlying it It should be placed over the point of maximum 
bony tenderness The incision in the soft parts should be sufficiently long 
The incision into the peiiosteum should be relatively shortei, and the mem- 
brane should, under no circumstance, be stiipped from the bone further 
than it IS already separated The bone should be drilled m several places 
with a quarter mclxbit If pus is obtained a small trap-door can be opened 
into the bone with a gouge Under no circumstances should the contents of 
the medullary cavity be disturbed Though pus be found under the peri- 
osteum the bone should nevertheless be opened If on drilling the bone. 
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pus, under only slight pressure, is obtained without blood, the probabilities are 
that the medullary circulation at this point is destroyed If a few drops of 
pus are evacuated followed by free bleeding the probabilities are that the 
infection has not produced marked destruction within the bone 

Frequently mistakes are made m diagnosis Bones have been drilled and 
no lesion found The medullary cavity has been opened to find it normal and 
pus later has been discovered m another part In such cases the normal 
tissue exposed at first has not been infected by the pus from the second open- 
ing Starr advises that the drill holes be made as close to the epiphyseal line 
as possible Though we have attempted to do this we have found, from 
experience, that the holes are usually some distance from the cartilage This 
has been apparently due to fear of damaging the epiphyseal cartilage 

It has been found that m cases in which the medullary cavity has been 
involved, that incisions, such as described for early cases, placed at either end 
of the shaft of the bone will usually successfully dram the infection within 
the shaft In these cases, after operation, the temperature will fall and 
though they may dram for some time there will be no signs of sepsis, unless 
the opening m the bone becomes obstructed by the contracture of the wound 
of the soft parts This condition can be easily overcome by enlarging the 
opening of the sinus 

Since we have given up the more radical incision, the period of time until 
healing is complete, m individual cases, has apparently been shortened, the 
sequestra has been smaller in size , the bone, when finally healed, has shown 
less sclerosis and there has been a smaller scar and more soft tissue covering 
the surface of the bone than formerly 

It IS impossible to sterilize the medullary cavity by means of the Carrel- 
Dakm technic, but we have placed Carrel tubes in the wounds of the soft 
parts as we find that irrigating, with Dakin’s solution, liquefies the exudates 
and allows freer drainage from within the bone 

Where a joint has been involved, early in the disease, it should be drained 
The position of the bone lesion, in most cases, is impossible to place and 
consequently cannot be drained We have found, however, that in the 
majority of such cases the drainage of the joint is sufficient 

Placing the limb at rest is of importance Homans m his article in 1911, 
lays stress upon this, and recently Orr has emphasized its importance in the 
treatment of osteomyelitis and infected wounds The part should be immobi- 
lized m proper splints or possibly by suspension with slight traction The 
disadvantage of using the circular case is that the wound and surrounding 
skin cannot be properly cleansed and secondary infections are apt to occur 
In addition to the good effects of immobilization on healing, splinting is of 
importance so as to have the parts in proper position when repair is completed 
It must not be thought that treating the local condition is all that is 
required Increasing the general resistance of the individual is of great 
moment Rest, fresh air, and proper feeding are necessarily included Fluids 
should be forced, when necessary hypodermoclyses should be resorted to, to 
prevent blood concentration Multiple blood transfusions have been very 
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beneficial in combating sepsis and we feel that many of our patients owe 
their recovery to this form of treatment, especially where there has been 
an active bacterisemia In every case a blood culture should he obtained before 
or at the time of operation 

It seems needless to say that no attempt should be made to remove seques- 
tra until the X-ray shows a strong mvolucrum and a complete separation of 
the necrosed bone Sequestrectomies should be performed through small 
incisions, due respect being paid to the blood supply of the diseased bone 
In conclusion emphasis must he laid on the fact that it is the patient, and 
not the disease, that should be treated No two cases of acute heematogenous 
osteomyelitis are exactly alike The disease may vary from that of a well- 
localized focus to one in which the lesion within the bone is but a part of a 
general circulatory infection The intensity of the disease is dependent upon 
the virulence of the infecting organism m relationship to the resistance of 
the individual 

As a rule children have strong resisting powers to bacterial invasions, and 
are not handicapped with organs which have been damaged by the wear and 
tear of life Growing tissue has a reparative power greater than that found 
m mature bodies, consequently deformities in the child stand a better chance 
of approaching the normal than those in the adult 

When It is all said and done, to obtain the best results, the proper treat- 
ment of acute hsematogenous osteomyelitis is dependent upon a knowledge of 
the pathology of the disease and sufficient intelligence to apply that knowledge 
to the case m hand 

From the operative standpoint, it is required to eliminate the point of 
infection from which organisms and toxic substances are entering the blood, 
and to prevent further destruction of the bone This must be done as soon 
as possible after onset of the disease, and in such a manner that the procedure 
does not defeat its purpose, by removing further circulation from the bone 
and thereby adding to the deformity 

The radical operations advised in the past should not be practiced, as 
simple drainage gives the best result 

STATISTICS or THIS SERIES 

This paper is based upon the study of 138 cases of hiematogenous osteomy- 
elitis observed in the wards of the Children’s Surgical Service, Fourth Divi- 
sion, Bellevue Hospital, during the past six years All of these patients were 
under thirteen years of age Of these i 38 cases, the disease was in an acute 
stage on admission of the patient to the hospital in ninety-eight, and had 
become chronic in forty There were eighteen deaths, all in acute cases, a 
mortality for this type of case of 18 per cent Of the eighty patients who 
recovered from the acute stage of their osteomyelitis, seventy-two were fol- 
lowed for peiiods of a year or longer after their discharge from the hospital 
m the Return Clinic Of the forty chronic cases, twenty-six were followed 
Some of these patients were included in the group of seveiUy-one cases 
reported in 1925 by Doran and Brown 
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There were three cases in which the epiphysis was primarily involved, 
two of the lower femui and one of the lower tibia There were two cases 
of Brodie’s abscess Tables showing the apparent cause of death, joint 
involvement and sequelje follow 

Tablu I 


Cause of Deaf It 


Case 

Sex 

Age 

1 

Duration 
of disease 
before 
admission 

Time m 
hosp 

Part 

involved 

Cause of 
death 

Blood culture 

1 

G 

B 

F 

II m 

3 wks 

60 d 

Tibia 

Pneumonia 


2 

P 

C 

M 

1 

2 yrs 

3 d 

14 d 

Femur 

Pneumonia 


3 

M 

C 

M 

2 yrs 

2 d 

2 d 

1 

Tibia 

1 

1 

Septicaemia 

Positive for 
staphy aureus 

4 

J 

C 

M 

17 m 

2 wks 

1 

3 d 

Tibia 

Pneumonia 


5 

E 

D 

M 

3 yrs 

3 d 

i 

18 h 

Tibia 

Septicaemia 

Positive for 
staphy aureus 

6 

H 

F 

M 

5 yrs 

■ 

5 d 

i 

1 

Tibia 

Hip-joint 

Septicaemia 

Positn e for 
staphy aureus 

7 

S 

G 

F 

3l^ rn 

2 wks 

12 d 

Humerus 

Multiple 

abscesses 


8 

J 

K 

M 

9 yrs 

3 d 

I d 

Tibia 

Septicaemia 

Positive for 
staphy aureus 

9 

A 

H 

i 

M 

3 >^ yrs 

2 d 

4 d 

Humerus 

1 

Septicaemia 

Positive for 
staphy aureus 

TO 

C 

1 

L 1 



5 d 

I d 

Humerus ! 

Septicaemia 


11 

L 

L 

F 

8 yrs 

1 

1 

m 

2 d 

Femur 

Septicaemia 

Positive for 
staphy aureus 

12 

M 

L 

M 

5 yrs 

3 d 

I d 

Femur 

Septicaemia 

Pneumonia 


13 

C 

L 

F 

2 yrs 

■ 

■ 

Humerus 

Septicaemia 

Positive for 
staphy aureus 

M 

C 

N 

M 

2 m 

7 wks 


Tibia 

i 

Not known 

1 

15 

c 

M 

M 

10 yrs 

! 

■ 

62 d 

1 

Femur 

Septicaemia 
Suppurative 
pencarditis 
Mult absces- 
ses 

Positive for 
staphy hffitno 
lyticus 

1 

l6 

F 

P 

F 

9 yrs 


30 d 

Humerus 

Septicaemia 

Suppurative 

pencarditis 

Positive for 
staphy haemo- 
lyticus 

17 

J 

P 

M 

1 

6 yrs 

1 

2 d 

30 d 

Tibia 

Fibula 

Mandible 

Chronic sepsis 


i8 

F 

T 

M 

1 

9 yrs 

5 d 

3 d 

Tibia 

Septicaemia 

Positive for 
staphy aureus 
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Table II 

Snppu) aftvc Aifluiiis fiom the Puiiiatv Bone Involvement 


Case 

Age 

Joint 

Infected from 

Remarks 



Early from Metaphyseal Lesion 

1 N C 

17 m 

Knee 

Femur 

Leg now i p2 cm longer than the 




other 

2 J S. 

2K yrs 

Knee 

Femur 


3 A C 

I yr 

Knee 

Femur 

Leg now i cm longer than the 




other 

4 J P 

8 yrs 

Hip 

Femur 

Streptococcus 

5 J C 

17 m 

Hip 

Femur 

Died 

6 H F 

5 yr '5 

Hip 

Femur 

Died 

7 E 0 

II yrs 

Knee 

Femur 


8 vS M 

10 m 

Knee 

Femur 


9 J M 

9 yrs 

Knee 

Femur 

Pathological super-condyle frac- 




ture of femur 

10 G P 

7 yrs 

Shoulder Humerus 


II R P 

iK yrs 

Hip 

Femur 


12 S T 

I yr 

Knee 

Femur 


T 3 J W 

II yrs 

Elbow 

Olecranon ulna 




Early from Primary Epiphyseal Lesion 

I A M 

10 yrs 

Ankle 

Tibia 


2 S S 

8 yrs 

Knee 

Femu’- 


3 M A 

9 yrs 

Knee 

Femur 




Late from Metaphyseal Lesion 

I C R 

8 yrs 

Knee 

Tibia 

Epiphysis destroyed — shortening 
of limb — ankylosis of knee 

2 R T 

6 yrs 

Wrist 

Radius 

3 C C 

5 yrs 

Hip 

Femur 

Ankylosis 

4 C L 

7 yrs 

Knee 

Femur 

5 M M 

6 yrs 

Knee 

Femur 

Epiphysis destroyed — shortening 
of limb 

Ankylosis 

6 S 0 

8 yrs 

Hip 

Femur 

7 AM 

8 yrs 

Ankle 

Fibula 

Ankylosis 

SAN 

10 yrs 

Knee 

Tibia 




Table III 



Scqnelce Follozving Acute Osleomychtis 

Type of deformity 

Case 

Bone involved by 
osteomyelitis 

Remarks 

Pathological fracture 

W K 

Lower femur 

Leg now shorter than other 

through metaphysis 

T G 

Lower radius 

(5 cases) 


T M 

Lower femur 




G P 

Lower tibia 




E F 

Upper tibia 


No regeneration of shaft 

E W 

Ulna 


(4 cases) 


N S 

Tibia 




A D 

Tibia 




R Y 

Fibula 


Bowing deformity of 

H K 

Femur 


shaft (2 cases) 

F C 

Tibia 


Shortening of limb 

W G 

Upper humerus 


(4 cases) 


W K 

Lower femur 




C R 

Upper tibia 

Had suppurative arthntis of knee 



M M 

Lower femur 

Lengthening of limb 

N C 

Lower femur 

1 centimetres longer 

(3 cases) 


D M 

Upper tibia 

2 centimetres longer 



A C 

Lower femur 

I centimetre longer 

Atrophic changes of 

J s 

Upper femur 

Bones of leg and foot well formed 

other parts of limb 



but atrophied 

(2 cases) 


C C 

Lower femur 

Bones of foot ivell formed but 





atrophied 
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or THG 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD MARCH 5, 1928 
The President, Dr Astley P C Ashhurst, m the Chair 
Calvin M Smyth, Jr , M D , Recorder 

END RESULTS OF CARPALECTOMY 
Dr Benjamin Franklin Buzby read a paper with the above title for 
which see page 266 

SUPRA-CONDYLOID FRACTURE OF FEMUR 
Dr John H Jopson presented two patients from his service at the Pres- 
byterian Hospital, illustrating the treatment of stipra-condyloid fractures of the 
femur by skeletal traction In each case the tongs were used, and traction 
made through the condyles Both cases were in young men In one the frac- 
ture was a simple supra-condyloid one In the second the fracture was of the 
“T” type, involving the joint, with additional comminution of the major frag- 
ments, and m very bad position, including lateral and backward rotation of the 
separated condyles and vertical displacement A very satisfactory reduction 
had been obtained m each case by the use of the tongs An efifort is made m 
these cases to introduce the tong m each condyle at a point above the axial 
centre, so that the traction may be combined with forward rotation of the 
lower fragment from the backward position in which it is held by the ham- 
string muscles This mechanism has been emphasized and illustrated by Doc- 
tor Blake and by Van De Velde of Belgium The Thomas splint and Pearson 
attachment of course are used m connection with the tongs, and after the 
upper end of the lower fragment or fragments of the femur has been rotated 
into contact with the shaft, the direction of pull on the tongs is raised to 
stiaighten the lower fragment into line with the shaft Doctor Jopson has 
consistently found the classical position of the fragments in this type of frac- 
ture, and believes it due, as usually stated, to the pull of the gastrocnemii 
While perhaps many fracture surgeons practice this method of treatment, m 
which they peisonally have great confidence, it is curious that it finds little 
place 111 the modern authoritative text-books An attempt had been made in 
each of these cases presented, to reduce by the Russell method, in which Doc- 
tor Jopson has been interested, but it was apparent after a brief trial that it 
was not effective in this situation and the tongs were then resorted to, as was 
his usual practice After removal of the tongs a split plaster case is applied to 
prevent displacement before the callus is firm, and physiotherapy begun soon 
thereafter Both of these cases were still under treatment, and some limita- 
tion of joint motion was still present, but motion was improving 
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Doctor Jopson spoke of other cases previously reported and treated by 
tongs traction, including one of supra-condyloid fracture complicated by frac- 
tuie of both bones of the leg on the same side, and one in a child, of anterior 
displacement of the lower epiphysis of the femur, with fracture of the tibia on 
that side Both of these made good recoveries 

Dr William O’Neill Sherman, of Pittsburgh, said that the treatment 
by calipers is the method of choice m this particular type of fracture Raii- 
sohoff of Cincinnati used ice tongs some twenty-five years ago The Pearson 
pressure pad can often be used to advantage in conjunction with skeletal trac- 
tion It must not be assumed that after the tongs have been applied, that the 
case can be turned over to the interne Constant readjustment and supervision 
IS necessary Open reduction where comminution is present is usually con- 
traindicated Doctoi Jopson failed to state how early walking was begun 
One gieat advantage in the use of tongs, is the ability to mobilize at an early 
date Most patients can walk with properly fitting Thomas calipers in nine to 
ten weeks 

Dr Astle\ P C Ash hurst said that the patients under his own care 
with supra-condylar fractures of the femur who had been treated by Buck’s 
extension, did not obtain complete reduction of the deformity, and did not 
always secure complete flexion of the knee after convalescence However the 
patients were satisfied and the surgeon who treated them was satisfied 

Dr John H Jopson said that concerning Dr Ashhurst’s statement that 
the patients he treated for this type of fracture by Buck’s extension were sat- 
isfied u ith the results , it is possible that the patient had never had the method 
of treatment outlined by Doctor Jopson on the other leg The speaker changes 
his ideas on treatment from year to year He likes to improve on the methods 
used At the present time he has in the ward a woman ivith a fracture of the 
shaft of the femur who is being treated by the Russell method She had been 
m the speaker’s service two years ago for fracture of the other femur When 
this fact was brought to his attention. Doctor Jopson asked the patient what 
treatment she had had on her first admission to which she replied “the British 
method,” but that she liked the present treatment, i c , the Russell method, 
better The British method referred to is the one used by Sir Robert Jones, 
and consists in the application of Buck’s extension and a Thomas splint, and a 
strapping of the Thomas splint to the frame above the bed and elevating the 
foot of the bed Doctor Jopson has used that method successfully in a man 
who weighed 225 pounds The speaker thinks if Doctor Ashhurst will give 
up the Buck’s extension and try the tongs extension, he will like it 

As to the length of time which the tongs should be used, the speaker agrees 
with Doctor Speed that seven weeks is about right A split plaster case is 
then applied for two weeks and at the end of nine weeks, this is removed 
and physiotherapy continued with weight-bearing in eleven to twelve weeks, 
first with crutches and later without The use of calipers has not been 
found necessary 
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FRACTURES OF THE OS CALCIS 

Dr Henry P Brown, Jr, and Dr A A Walkling (by invitation) 
presented slides, showing results in cases of fracture of the os calcis which 
they had followed These cases were from the services of Dr Charles F 
Mitchell and Dr John H Gibbon at the Pennsylvania Hospital The report- 
ers were of the opinion that the results in the treatment of fractures of the os 
calcis do not compare favorably with those attained in the treatment of other 

I 



Fig I a — S howa typical fi_sure fnc me of os calcis before treatment 

fractures, and that the importance of their management is not realized by sur- 
geons in general 

Fractures of the os calcis comprise 2 per cent of all fractures In the 
seventy-one cases reviewed, 92 per cent occurred in males whose average age 
was forty-one, the youngest nine and the oldest eighty Fifty pei cent 
occurred between the ages of thirty and fifty The treatment of these frac- 
tures, some dating back as far as 1910, was a plaster case for varying lengths 
of tune, in positions which varied with the type of fracture The patient went 
about on crutches and then with a cane for varying periods Some of these 
patients still require a cane and are unable to woik The disability ranges 
from none in certain types to complete in others It seems that in the avulsion 
type, expectant treatment is all that is necessary If there is spur formation 
with pain, the spur should be removed The disability here is slight The 
types with flattening, shortening or involvement of the subastragalar joint 
need surgery in some form Whether it be (i) moulding, (2) excision of 
callus and remodeling, (3) subastragalar arthrodesis or (4) any combi- 
nation of these three procedures , depends they think on the type of fracture 
and disability 

All of their cases, except the avulsion fracture, complained of painful 
lateral motion, especially eversion There was marked widening of the os 
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calcis with excess callus beneath the malleoli, especially the external There 
was usually a flat foot The severely comminuted fracture, with many frac- 
ture lines entering the subastragalar joint might probably do better with 
moulding combined with subastragalar arthrodesis The fissured type which 
involves the subastragalar joint can also be treated m this way 

It seems that the application of tongs or hooks to bring fragments down 
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Fig iB — Shows same ca;e aftei lieatment Subastragalar joint laiily clear Functional result poor 

IS not a good thing An infection occurring m this already badly contused 
tissue IS apt to be very troublesome Osteomyelitis of the os calcis is usually 
quite a serious matter and prolongs hospitalization 

Dr Fraser B Gurd, of Montreal, said that m all such cases in which it 
was thought that improvement m the position of the fragments might be 
obtained, the foot has been hammered into position , the foot is first placed in a 
pillow splint and the hammering is done on the fifth, sixth or seventh day, 
never earlier than the fifth day A full boot of plaster is made with the foot 
at about a right angle with the ankle-joint and m as marked abduction as can 
reasonably be secured The first plaster is applied over a small amount of 
cotton The foot of the bed is raised for ten days , then the plaster is removed 
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and a second plaster is put on, this time without padding and fitted closely to 
the upper part of the leg The patient is urged to walk, if possible without 
crutches or a stick Those with a single fracture seem able to walk without a 
stick or Cl utch, but the bilateral cases must have crutches as they are not stable 
The patient is allowed to remain in and urged to walk m the plaster or 
plasters during the ensuing two and one-half to three and one-half months, 
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Fig 2 a — S hows comminuted fracture of os calcis 

the plaster being changed as required owing to the wear and tear causing it to 
break through If the hospital facilities permit, Doctor Gurd prefers that the 
patient should be readmitted for the change of the plaster and for two or 
three days physiotherapy at the same time At the end of three or four months 
the plaster is removed and both sole and heel of the shoe are tilted, raising the 
inner border one-half inch, and sometimes as much as three-quarters of an 
inch — so that the patient walks on the lateral border of the foot During the 
next two and a half months, the amount of tilt is gradually reduced so that in 
eight months time, he is walking with one-quarter inch tilt only and is as a 
rule able at the end of eight or nine months to go back to his work The 
patient is advised to continue to wear one-quarter inch tilt for the remainder 
of his life 

Dr Nathaniel Allison, of Boston, said that he did not wish the gen- 
tlemen present to think that they have heard the ultimate conclusion in regard 
to the treatment of fractures of the os calcis, as outlined by Doctor Gurd 
Tonight Doctor Gurd used the term "as a rule” , this afternoon, he told us 8o 
per cent of his cases returned to work The feeling in Boston is that this is 
not the best treatment for fracture of the os calcis After having been 
through all these various methods of treatment, including plaster and ham- 
mering, although perhaps not through the tilting of the shoe, Doctor Allison 
believes that these patients have pain because they injure tremendously the 
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subastragalar joint and that is why they have disability The thing to do for 
them IS to destroy the subastragalar joint and unite the astragalus and os calcis 
and hence do away with the pain Of twenty-five cases treated by this method, 
in only three have good results not been obtained, and in much less time than 
required by the method described by Doctor Gurd 

Dr Frederick Cotton, of Boston, said that they had heard what hap- 



Tig 2B — Shows trealment Subastragalar joint quite clouded Function pooi Arthrodesis 

probably needed for cure 

pens Without remodeling treatment on a conservative basis , it does not work 
\¥ith skill and attention one can remodel these cases and the speaker has had 
results with the method described by Doctor Gurd, which were very satisfac- 
tor}^ There is a place for conservatism in the use of mechanical treatment 
Since Doctor Wilson brought out his method of subastragalar arthrodesis, 
Doctor Cotton has used it — not in the new cases but 111 the ones which have not 
done well by other methods 

Dr Clay Ray Murray, of New York, said that he pursues the method of 
subastragalar arthrodesis very infrequently, reserving it only for those cases 
in which there has been marked bone deformity In the majority of cases, he 
tries to mould the bone back into the original form, as Doctor Cotton has sug- 
gested, then to immobilize it in plaster for six to eight weeks with marked 
inversion of the foot, tilting the foot to the inner side, and following this by 
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weight-bearing with the insertion under the heel of an ordinary rubber bath 
sponge with the idea that by this method one eliminates from the weight- 
bearing the sudden pounding-down on the heel by giving an elastic pad under 
the heel 

Dr Philip Duncan Wilson, of Boston, pointed out that examination of 
these cases showed that the pain of which they complained was usually a pain 
felt when they walked on an uneven surface, that anything which caused lat- 
eral motion of the foot caused pain Examination of such a foot showed good 
ankle motion, but deformity of the heel and limitation of motion m the lateral 
plane when an attempt was made to invert the foot The motion was not all 
gone because there was pain when we attempted to invert, if it had been 
entirely ankylosed, there would have been no pain There are other causes of 
trouble — the possibility of having the foot fixed in inversion — deformity on 
attempting to throw the heel out — this means that the weight of the body 
deviates more to the inner side and there is more tendency to turn the foot over 
Certain cases have trouble from irregularity of the surface of the plantar 
bone , but the chief factor is the presence of pain on lateral motion which can 
be demonstrated by examination and which should be “run to earth” X-rays 
have shown it to be a traumatic arthritis of the subastragalar joint, a trau- 
matic arthritis which is evidenced by the fact that there is great tendency to 
lipping about the joint and thinning of the joint cartilage That is the reason 
for doing a subastragalar arthrodesis As to Doctor Gurd’s method of treat- 
ment, the speaker cannot see anything m it which changes the basic factors 
with which one is dealing He does not reduce the deformity any more than 
had previously been done, he only fixes the foot for a little longer peiiod of 
time, and allows the patient to weight-bear instead of staying m bed This 
method will not change the basic condition in these feet Good results may be 
due to the fact that under the weight-bearing influence he tends to stimulate 
ankylosis of the joint When the X-ray shows severe comminution of the os 
calcis with involvement of the subastragalar joint and irregularity of the joint 
surface, it is fair to assume that these patients are going to have pain indef- 
initely until the joint is returned to the original position or until the joint 
motion IS eliminated 

Dr Kellogg Speed, of Chicago, called attention to the lack of unanimity 
concerning treatment of fractures of the os calcis One enthusiast cuts down 
on the bone and by narrowing it, takes away the pressure from the external 
malleolus caused by its thickening Most men, however, treat these fractures 
by means of prolonged immobilization with the foot in adduction Subas- 
tragalar arthrodesis is being accepted as the last word in the treatment of the 
painful feet with prolonged disability in those cases which require compensa- 
tion adjustment 

Dr Fraser B Gurd, said that a large proportion of these cases of severe 
fracture show no movement between the os calcis and the astragalus Doctor 
Gurd took exception to Doctor "Wilson’s statement that the treatment described 
by the speaker accomplished nothing more than the older methods FIis feel- 
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mg IS that the prolonged walking, following the removal of the plaster and the 
external tilted position, are of a very great deal of importance m preventing 
strain of the subastragalar joint His patients cannot as a rule, abduct the 
heel , the foot is forever m the position of adduction It is not the adduction 
but the abduction which causes pain on walking on irregular surfaces As the 
patient cannot abduct, he cannot suffer the pain Pan passu with the con- 
tinuance of the adduction of the heel there is a tendency for any new bone 
which may have developed m the neighborhood of the peroneal tuberosity to 
absorb on account of its freedom from irritation 

COMPOUND FRACTURE OF TIBIA AND FIBUL\ WITH NON-UNION 

Dr Edward T Crossan presented a specimen consisting of the lower 
two-thirds of the tibia and fibula, with the foot attached The patient, a man, 
age twenty-eight yeai s, was originally admitted m October, 1924, to the Epis- 
copal Hospital, 111 Doctor Ashhurst’s service, for fractures of both legs, that 
of the left being badly comminuted, and with a large wound of the soft parts 
The light leg united without deformity, but the fracture of the left tibia 
remained unumted, one of the large fragments having been removed as a 
sequestrum before final closure of the wound, which occurred about a year 
after the injury The patient wore a brace and walked with crutches for more 
than three years, when he returned to the hospital (m January, 1928) with 
evidence of infection at the site of the non-union, the soft parts having been 
firmly healed for more than two years Doctor Crossan opened the abscess, 
finding the ends of the tibia carious, and, at the earnest solicitation of the 
patient, amputated the leg m February, 1928 

To secure union m the tibia, it would have been necessary to wait until the 
wound became aseptic, and then insert a bone-transplant The patient was 
opposed to any such long delay, and preferred an artificial leg 

The specimen, of which shows bony union of the fibula, without deform- 
ity , the site of the second fracture m the fibula can no longer be recognized 
The tibia is entirely unumted, its ends showing proliferative and inflammatory 
changes, with a gap of i 5 to 2 cm between them A steel pm had been 
passed through the calcaneum, and used for traction for a period of about 
three weeks at the time of the original injury, the rontgenogram shows this 
tunnel apparently still open, but in the specimen the outer end of the tunnel is 
closed, but the medial end is widely open The incisions m the soft parts had 
not become infected and had remained healed ever since the removal of 
the pm 

FRACTURES OF FEMORAL NECK TREATED BY THE WHITMAN METHOD 

Dr Damon B PrcirrcR related briefly the histones and showed X-ray 
plates of several cases to serve as a text for remarks concerning the utility of 
the Whitman abduction treatment for fractures of the neck and trochanteric 
region of the femur 

One of these cases was unusual in that a woman of eighty having recov- 
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ered from a fracture of the neck of the femur treated by Whitman’s method, 
fell SIX months later and sustained an identical fractuie on the opposite side 
She was again tieated m the same manner and good union was secured It is 
noteworthy that m this case immediately prior to her first fall her death had 
been expected almost momentarily owing to the condition of her heart, which 
was dilated and fibnllating For the first few days after the accident decom- 
pensation was extreme and but slight hope was entertained of recovery She 
rallied sufficiently, however, m ten days to permit the application of the case 
with a few whiffs of ether in order to obtain abduction Gradually the cardiac 
condition improved until the heart action became entirely regular and remained 
so until a fatal attack of cholecystitis five months aftei the second fracture It 
IS not too much to say that the immobilization following the fracture saved 
hei life It IS a sti iking refutation to the idea formerly held that it is unwise 
to place these aged individuals in a plaster case for fear of circulatory depres- 
sion It IS an appal ent paradox that immobilization of the fracture by these 
massive cases actually mobilizes the patient, permitting a considerable variety 
of positions to be achieved by ingenious nursing care Elevation of the head 
of the bed, the lateral and the pi one positions should be alternated with the 
dorsal position These changes, in addition to pi eventing pressure sores, act 
as stimulants to the circulation A suggestive recommendation of this method, 
as against the older plan of treatment by some form of Buck’s extension is to 
be found in the fact that nurses who have cared for patients under both 
methods greatly prefer the case, since it makes the patient more comfortable 
and the nurse’s work easier Of fifteen patients treated in this manner in the 
last five yeais there was one death which occurred in a greatly debilitated and 
arthritic woman over eighty years of age as a result of senile gangrene of the 
affected extremity It is not believed that the case was responsible for the 
gangrene, as this patient was treated for several days without the case on 
account of her rheumatic contractuies and was placed in the case only because 
of her continued complaint of pain m the leg which in retrospect was appar- 
ently due to senile circulatory disturbances, though this was not recognized 
until after the case had been applied Functional results have been excellent 
111 about 85 per cent of the cases and good in the remainder 

During this time only one fracture of the hip has been treated without the 
case This was a very stout woman of eighty-six years of age with a firmly 
impacted fracture at the base The patient eventually recovered and at the 
present time, two years later, is able to walk with assistance 

It is the reporter’s feeling that there are few exceptions to the rule that 
fiactures in this location should be treated in the manner so clearly desciibed 
by Whitman 

Dr Calvin M Saiyih, Jr , said that he employed the Whitman case in 
all fractal es at the hip including those fractures which ivere already imiiacted 
and in satisfactoiy position when first seen In the speaker’s experience such 
patients are much easiei to nurse and are more comfortable even though the 
fracture, in itself, may not require immobilization in abduction The frequent 
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cHange of position, which the case allows is a distinct advantage to the patient 
with impaired circulation The Whitman case has been employed m two such 
cases recently with great satisfaction on the part of the patients, the nurses 
and the surgeon 

TREATMENT OF FRACTURES INVOLVING THE ANKLE-JOINT 

Dr Fraser B Gurd, of Montreal, by invitation, read a paper with the 
above title for which see page 260 

UNHAPPY RESULTS IN TREATMENT OF FRACTURES 

Dr Kellogg Speed, of Chicago, spoke on the above topic, using lan- 
tern slides to illustrate his remarks The unhappy results mentioned by 
him were i Loss of length of legs 2 Angular deformity, unsightly and 
disabling 3 Delayed or non-union 4 Infection , osteomyelitis , loss of 
limb 5 Involvement of blood-vessels, nerves, tendons or muscles causing 
functional loss Volkman’s paralysis 6 Disability m joints 7 Neuras- 
thenical states 

Means of Avoiding Unhappy Results — i Divide all fractures into those 
of the shaft or those near the joint Their underlying treatment is essentially 
different Fracture near a joint requires immediate setting, whereas a great 
many fractures of the shaft require traction and prolonged extension or 
even operation 

2 Inspect and recoid findings m writing concerning nerves, blood-vessels 
or muscle injuries When primary injuries are present, operate at once (m 80 
per cent at least) 

3 Minimize chance of infection 

(a) By proper protection of the parts even m closed fracture Every 
fracture of the leg, the limb should be washed and the skin cleansed wnth 
alcohol or some mild antiseptic (b) Immediate primary operation m all open 
fractures (c) Greater attention to closed methods, thereby reducing the 
ratio of operative treatment 

4 Immediate (permanent) treatment Immediate treatment should merge 
always into permanent treatment, it should not be given haphazardly (a) 
Reduce joint fractures completely, and control this by rontgenogram (b) 
Put shaft fractures in position and splint or use extension traction (c) Check 
position of fragments by the rontgenogram and if it is unsatisfactory, use 
skeletal traction 

5 Early active motion and massage even m the splint Do not immobilize 
too long Avoid early weight-bearing or work which might cause secondary 
deformity Do not let the patient walk too soon on soft callus or use too soon 
a joint which may be j'tessed into secondary deformity Active motion and 
the galvanic current for muscles 

6 Increase the blood calcium when delayed union is feared 

Sacrifice length of limb if necessary for irritation of the bone ends as by 
the use of walking calipers or splints to promote bony union Lantern slides 
of cases were shown illustrating various fracture conditions 
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ENDOTHELIAL MYELOMA OF THE FEMUR 

Dr Robert H Kennedy piesented a girl fomteen years of age, who was 
hist seen by him February i6, 1927, complaining of pain m the left thigh 
Family history negative for cancer Patient never had any serious illnesses 
There was an indefinite histoiy of being kicked on this thigh several yeais 
previously The present illness dated back about two years, the only com- 
plaint being mteimittent pain in the thigh, becoming steadily more fiequent 
and more seveie Over one year before the pain was so severe that a phy- 
sician was called During the previous three months the girl had lemained 
in bed for a day several times on account of the severity of the pain She 
had been gaming m weight, but slowly for her age 

Physical examination was negative except for the left thigh This was 
I cm smaller than the right at various levels No swelling No vessels evi- 
dent On palpation the femur felt dififusely enlarged in its middle third and 
was tender The soft parts seemed movable over the bone No lymph-nodes 
were felt The radiograph showed a raief action of the bone from the lesser 
trochanter to the junction of the middle and lower thirds of the shaft, most 
marked for about four inches in the middle, with considerable swelling of 
the shaft at this point The cortex did not appear to be definitely broken 
through at any point 

The patient was admitted to the Beekman Street Hospital where an 
exploiatory ostectomy was done four days later Red blood cells 4,200,000, 
haemoglobin 85 per cent , white blood cells 8,800, polymorphonucleai s 71 per 
cent Wassermann negative Six urinalyses were negative and no Bence- 
Jones proteins were found Radiograph of chest negative for lung involve- 
ment Through an incision on the outer aspect of the thigh it was found that 
the soft paits weie not involved The periosteum separated readily from the 
bone, which was slightly roughened and porous Cortex was thin, and a 
smooth, soft, vascular mass bulged into the opening as soon as the cortex 
was removed After removing specimen the opening was cauterized to stop 
bleeding and the wound closed It healed by primary union 

Microscopical examination of sections show for the most part, round or 
oval spaces (endothelial spaces ^), a number of which are empty but most of 
which are filled with fairly large, round or oval cells with light vesicular 
cytoplasm and round anaplastic, somewhat irregular-sized and shaped, deeply 
staining blue nuclei The cytoplasm of many of the cells and areas where the 
cells no longei retain their identity, appear to be the site of a myxomatous 
change A moderate amount of mterstitiiim is present, much of which 
IS myxomatous 

Pathological diagnosis — Primary endothelioma of bone (Ewing tumor ) 
Furthei operation was not considered advisable because — 

(i) The natuie of the lesion If this was an Ewing’s tumor, they are 
usually multiple early The only other probability seemed to be a metastasis 
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(2) The duration of the lesion With symptoms dating back at least hvo 
years it seemed unlikely that there was not some other lesion m the body 
which had not been demonstrated 

(3) The extent of the lesion With involvement up to the lesser tro- 
chanter, a disarticulation at the hip-joint would have been necessary and 
taking (i) and (2) into consideration this did not seem worthwhile She 
was, therefore, fitted with a Thomas walking caliper splint to guard against 
fracture of the femur and returned to school 

She was subjected to X-ray treatment by Dr Raymond Lewis An 
attempt was made to keep the tissues saturated with radiation over a con- 
siderable period To do this following was given 

March 12, 1927 and March 26,, 1927 somewhat over a full suberythema 
dose was given, using anterior and posterior portals April 19 and April 
23, half a dose May 27 and June ii, half a dose July 9 and July 18, two- 
thirds of a dose September 28 and October 6, two-thirds of a dose 
A temporary epilation was produced, but no other skin changes 
Coley’s serum was given steadily up to a dosage of 7 minims The patient 
was free from pain while in bed and after commencing to use the splint She 
gained in weight from 99 to ii4j^ including the splint Radiographs taken 
at intervals appeared to show some increase in diameter of the bone, but also 
there appeared to be more calcium laid down within She got about well with 
her splint, even riding a bicycle 

This case was registered with the Committee on Bone Sarcoma as No 
801 and the sections reported on by various pathologists Their opinions 
v'ere about equally divided lietween Ewing’s tumor and a metastatic tumor 
The girl was again admitted to Beekman Street Hospital, December 10, 
1927, having tripped on a rug the day before, fallen forward and struck the 
left knee lightly This was follow'ed by immediate pain and swelling The 
extremity was put up in adhesive plaster traction suspension The radio- 
grajih showed a severely comminuted f ractui e of the left femur involving the 
shaft for about three inches Radiograph of lung Avas still negative and no 
lesions made out in other bones or m abdomen Disarticulation at the hip- 
joint was theiefore advised so that the patient might not be confined to bed 
The patient’s blood was grouped for transfusion by two technicians as 
gioup TV Eight possible donors of this group were cross matched but 
agglutination of the patient’s cells occurred with all The idea of a post- 
operative transfusion was therefore abandoned Red blood cells 4,000000 
hiemoglobm 80 

Operation — December 23, 1927 under o 10 gm neocaine spinal anaesthesia 
a disarticulation was done at the left hip-joint The common femoral artery 
and vein were fii st tied immediately below Poupart’s ligament Wyeth’s pins 
were then passed and a tourniquet placed above these An external racquet 
incision was used No involvement of the soft parts was seen A cigarette 
dram was inserted to the acetabulum and another under the distal portion of 
the stump Patient lost almost no blood but was in moderate shock, which 
was believed to be paitly due to the rather large dosage of spinal anaesthesia 
foi her weight Her condition improved markedly following an intravenous 
infusion of 750 cc noimal saline 

The patient had a post-operative reaction up to 102 6, twelve hours later, 
liut made a good recovery being discharged on the twenty-first day walking 
with crutches The wound healed by primary union except for the dram site 
Microscopical report same as at the biopsy Her Aveight was seventy-five 
pounds on discharge from the hospital and when last seen, February 27 she 
weighed ninety pounds He had been unable to make out any other lesions 
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Dr Charles G Darlington remarked that the greatest part of the 
existent confusion on the entire subject of bone tumors is largely due to 
terminology An exceedingly large number of dififerent names have been 
given to various tumors, many of which are actually the same tumor, causing 
a confusion which can be largely remedied if one but follow the classification 
of the Bone Sarcoma Registry It must be admitted that confusing termin- 
ology IS not the only cause of misunderstanding, on this subject, as there 
still IS a world of knowledge, as yet unknown, which will have to be gamed 
before confusion will no longer exist 

The essential features of the tumor repoited by Doctor Kennedy are A 
primary malignant bone tumor showing characteristic cells, involving the 
shaft of a long bone, arising in the medulla, comparatively slow growth, 
growing diffusely, in early stages clinically and rontgenologically resembling 
osteomyelitis, responding to radiation temporarily, usually found in younger 
subjects and with a poor prognosis 

Opinions may differ as to whether the lesion is a secondaiy or a primary 
one In favor of it being secondaiy it is to be noted that 

1 The alveolar arrangement might suggest an epithelial origin 

2 This arrangement, with the type of cell with its swollen clear appear- 
ance and the peculiar appearance and arrangement of the stroma, might sug- 
gest hypernephroma 

Against it being secondaiy but in favoi of it being primary, the later 
sections after the amputation are much moie typical than when the biopsy 
sections were submitted From these it is to be noted that 

I The appearance of the cell, endothelial (^), the nuclei of which are 
different from those of the hypernephroma cell, and the swollen clear appeal - 
ance of the cell which in the biopsy slides were thought to contain mucin 
rather than fat 2 The peculiar arrangement of the stroma which would 
correspond with the stroma of bone marrow Furthei but not last m impor- 
tance 3 The age of the patient 4 The diffuse location in the medulla of 
the shaft, and 5 The observation of the patient for over two years with no 
symptoms of a primary tumor or a secondary growth 

As to the ultimate outcome of these cases a definite specific answer is 
impossible, however temporarily they seem to be favorably influenced by 
radiation but the general expectancy of life is slightly longer than that 111 
osteogenic sarcoma, which is to quote Kolodny three years as compared with 
twenty months 

Doctors Ewing, McGuire and McWhorter, and the Registiy all cite the 
same case where radiation, Coley’s toxins and amputation weie used, in 
which the patient was well without evidences of recurrence sixteen years 
after operation This case however was an adult There are other cases on 
recoid living and well after foui years 

SUPPURATIVE CHONDRITIS OF CHEST WALL 

Dr Robert H Kennedy presented a young girl, who was first seen by 
him in May, 1925, because of a painful swelling of the lower anterior chest 
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wall mesial to the right bieast This had been first noticed ten days pre- 
viously Thei e was an indefinite recollection of striking against a chair sev- 
eral weeks before Her past history was irrelevant, except for two severe 
attacks of pneumonia, the second one six months previously General health 
at this time excellent 

The swelling was about 3 cm m diameter, tender, not red nor hot Skin 
free over it, but felt attached to deeper parts Radiograph failed to show any 
lesion of the chest wall or the lungs A large number of calcified mediastinal 
nodes were present Two weeks later the area was much smaller and 
less tender 

About two months after the onset, the skin became inflamed and two pin- 
point openings had appeared, discharging pus When again seen by the 
reporter there was an opening, about i 5 cm across, with ragged bluish edge, 
filled with exuberant granulations These were cut away and the pathologist 
reported granulation tissue Bare cartilage could be felt with a probe Radio- 
graphs failed to show involvement of costal cartilage or bone Bismuth 
injection showed a sinus about 2 cm deep For the next two months the 
wound was cleaned and various dressings used until there seemed to be 
a sequestrum 

October 10, 1925, under local anaesthesia, the tract was excised and the 
sixth costal cartilage was found involved at the chondro-sternal joint, with 
the inflammation extending to the adjacent joint above and below These 
were rongeur ed and curetted away, leaving an opening about 3 cm in diam- 
eter, lined by apparently normal cartilage and sternum The discharge con- 
tinued as before, cleanliness and various antiseptics, chiefly the chlorines, 
being used for dressings 

Two months after operation the patient was seen m consultation with Dr 
Walton Martin, who advised conservative treatment with carbolic acid and 
the quartz light For two months three times a week the wound was scrubbed 
carefully and carbolic acid was applied The discharge was somewhat less, 
granulations not exuberant and bare cartilage m the base of the wound She 
received quartz light therapy three times a w^eek during this period All 
applications were then stopped, the wmiind being simply wiped out gently 
The quartz light was continued and m one month the wound was healed 
Quartz light was continued for three weeks longer 

The wound has now remained healed for two years and she has had no 
symptoms referable to this region 

Dr Alexis V Moschcowitz stated that in 1918, in a paper read before 
the American Surgical Association, he reported a number of cases of suppu- 
rative chondritis of infectious nature, and none of these healed until the entire 
cartilage was removed into osseous tissue 

Only recently, he had occasion to treat a case of typhoid chondritis which 
had been operated upon a number of times and always healed down to a sinus 
The final operation was very extensive, inasmuch as the sixth, seventh, eighth 
and ninth costal caitilage including the xiphoid appendix had to be removed 
on both sides After this, the patient made a prompt and complete recovery 

PEDICLE GRAFT OF KNEE FOLLOWING SYMPATHECTOMY 

Dr Ralph Colp presented a boy, twelve years of age, who was admitted 
to the Beekman Street Hospital, October 23, 1926 

The boy was first admitted to the hospital, September 29, 1925 Four 
years previous to admission while riding on a moving elevator, his left knee 
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was caught against the wall, and the skin avulsed At this time he was 
treated by skin graft, but the wound failed to heal and he yvas discharged with 
a persistent prepatellar ulcer 

On his first admission to the hospital, he had a chronic ulcer, surrounded 
by scar tissue extending over the anterior surface of the knee, both above and 
below the ulcer for several inches Under gas and oxygen ansesthesia, the 
fibrous scar tissue about the wound covering the patella was excised, and 
with a small drill, six holes were made in the anterior surface of the patella 
to promote granulations Parassine dressings were applied In two weeks’ 
time, the granulations appeared healthy enough to graft but the pinch grafts 
which were applied did not take At this time a pedicle graft was suggested, 
but the patient left the hospital against advice 

Finally, on October 23, 1926, the patient was leadmitted for the pedicle 
graft The local condition at the time was practically the same 

November 6, 1926, the scar tissue over the patella was removed and sev- 
eral drill holes were again made into the patella However, after three 
weeks’ time, the granulations were still sluggish, pale and dry, with a slough- 
ing tendency 

November 29, 1926, a Leriche operation was performed in the hope that a 
periarterial sympathectomy might sterilize the wound A 3^-4-mch incision 
was made over the femoral vessels, the artery was isolated and its adventitia 
stripped from Poupart’s ligament to the profunda femoris During this pro- 
cedure, the vessel did not change in diameter, and no gross change was noted 
in the color or circulation of the foot 

Within twenty-four hours, however, the granulations appeared healthier, 
although no other circulatory changes were noted, and within five days the 
granulations had so improved that a pedicle graft which was formerly impos- 
sible, was now practicable 

December 6, 1926, a pedicle graft to the right knee was made by raising 
a flap from the posterior surface of the right calf, the denuded area being 
covered with Thiersch grafts Both legs were encased in a plaster spica 
Two weeks later, the pedicle was seveied The graft was almost com- 
pletely viable and the Thiersch grafts to the calf had all taken 

January 13, 1927, the patient was discharged with the wound of the knee 
completely healed except at its upper margin, where there had been a slight 
skin necrosis 

At present the knee is completely healed, motion is complete, and the 
patient has been attending school regularly, engaging m ordinary athletic 
sports The grafted area on the posterior aspect of right leg looks well and 
the contour of leg is practically normal 

Lenche, a few years ago, called attention to the fact that following peri- 
arterial sympathectomy, chronic ulcerations and slowly granulating wounds 
often healed unusually rapidly This case was apparently aided in a dra- 
matic fashion by the femoral sympathectomy While there is no laboratory 
proof of the sterilizing value of this procedure in this particular case, clinic- 
ally a sloughing wound was transformed into one which became clean 
enough to successfully permit a pedicle graft 

TUBERCULOUS ULCER OF THE STOMACH 

Dr Ralph Colp presented a negro, fifty-six of age, who was 

admitted to the Beekman Street Hospital, February 25, 1927 

In 1921 following an attack of pneumonia the patient vomited a great 
deal of dark brown material streaked with bright red blood and at the same 
time he noticed that his stools were tarry He has not vomited since but has 
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had yearly attacks of tarry stools lasting four to five days His last attack 
began two days pnor to admission when he vomited dark brown material and 
noticed his stools weie again tarry At no time had there been any epigas- 
tric pain oi distiess, or gaseous eructations His appetite has been fairly 
good and he has not suffered any recent loss of weight, although at present 
he feels quite weak 

The past history is negative He was a rather well developed, poorly 
nourished, elderly negro, not acutely ill There was definite evidence of a 
healed lesion at both lung apices, but no signs of either active or healed 
pulmonary tubeiculosis elsewhere The abdomen presented no signs except 
slight abdominal distention 

X-ray examination of the gastrointestinal tract show^ed a penetrating ulcer 
of the lesser curvature of the stomach and a definite and persistent deformity 
of the first portion of the duodenum, which was regarded as diagnostic of 
ulcer The stomach, duodenum and most of the jejunum were empty in six 
hours Rontgenographs of the chest shows evidence of old healed api- 
cal tuberculosis 

The Wasserinann examination was negative The blood count show'ed 
4,200,000 red blood corpuscles, with a haemoglobin of 72 per cent , and 12,000 
white blood cells with 76 per cent of polymorphonuclear leucocytes 

Examination of the urine revealed no abnormality 

Gastric analysis of the fasting content showed free hydrochloric acid, 40 
Total, 64 A Refus test-meal ist half hour free hydrochloric acid 68 Total 
89, 2nd half hour free hydrochloric acid 84 Total 103, 3rd half hour 
free hydrochloric acid 100 Total 115, with epithelial cells and blood The 
sputum at all times was negative for tubercle bacilli 

Feeling that the case was one of gastric and duodenal ulcer, the patient 
w^as explored, the operation being started under field block and concluded 
under gas and oxygen anjesthesia 

About lyi inches from the cardiac orifice, on the lesser curvature of the 
stomach, w^as a hard, indurated ulcer which measured about i inch m diam- 
etei The ulcer appeared punched out with overhanging edges The serosa 
was thickened m this region and surmounted by three enlarged partially sup- 
purating closely adherent lymph-nodes The remainder of the stomach w'^as 
normal except for a scar on the anterior aspect of the first portion of the 
duodenum, evidently an old ulcer A typical sub-total gastrectomy was per- 
formed closing the stomach and performing a posterior button gastro-enteros- 
tomy The abdomen was closed without drainage 

The pathologist’s report disclosed a tuberculous ulcer of the cardiac end 
of the stomach, with an active tubercular lymphadenitis 

The patient did fairly well following operation wnth the exception that 
tw^o wrecks later, he developed pain m the left thorax with a friction rub 
which was soon followed by an effusion Aspiration of the chest yielded 
23 ounces of straw-colored fluid which contained tubercle bacilli Examin- 
ation of the lungs, however, clinically and b}'" X-ray, showed no activity at 
any time 

Since his operation, he has gained forty pounds in weight and has had no 
recurrence of his gastric symptoms, nor any signs of active tuberculo- 
sis elsewhere 

This case is presented as a probable case of solitary tuberculous ulcer of 
the caidiac region of the stomach According to Broder’s grouping in his 
paper in the November, 1917, issue of Swgeiy, Gynecology and Obsfetucs, 
it cannot be classified as a positive case because attempts to find the tubercle 
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bacilli have been unsuccessful although the histological picture both of the 
ulcer and the lymph-nodes are quite characteristic of tuberculosis It is 
interesting to speculate on the etiology in this case It conforms partially 
to the cases of Clayton and Williamson and Chian reported by Broder in 
which the tuberculosis was primary in the lymph-nodes at the lulus of the 
lung, and the retrogastnc lymph glands and the stomach were infected sec- 
ondarily by a blockage of the lymph vessels In this case before the gastric 
artel y could be ligated proximal to the lesion, the three adherent lymph-nodes 
had to be shai ply dissected away from the base of the ulcer It appears more 
than likely that the gastric ulcer was secondary to the tuberculosis of 
the nodes 

Dr Charles G Darlington said that the diagnosis of tuberculosis in 
this case was made on the 

I Histopathologic picture of typical epithelioid tubercles, with caseation 
and giant-cell formation in the submucosa of the stomach beneath the ulcer, 
and other evidences of tuberculosis such as the typical gross and microscopic 
tuberculous picture of the lymph-nodes attached to the lesser curvature of 
the stomach at a point m the wall directly corresponding with the ulcer and 
2 The absence of any features of syphilis 

He was unable to demonstrate the tubercle bacilli in smears or tissue 
from the stomach or lymph-nodes and while guinea pig inoculations were not 
made, and the diagnosis was made on the features already mentioned, the 
subsequent development, by the patient, of a tuberculous effusion m the 
chest in which tubercle bacilli were demonstrated is strikingly confiima- 
tory evidence 

EXCISION OF SUBMAXILLARY GLAND FOR INFECTION OF THE FLOOR 

OF THE MOUTH 

Dr Ralph Colp presented a man, age twenty-seven, who was admitted to 
the Beekman Street Hospital, June 21, 1927 

Eight days prior to admission, the patient was struck on the right side of 
the jaw with a baseball bat, causing a fractuie of the mandible He was 
taken to a hospital, but left the following day Twenty-four hours after 
admission his face became so swollen that he could not open the right eye 
About the same time he experienced great difficulty in deglutition When 
admitted he was acutely ill but fairly well nourished and developed Cyanosis 
was marked and the respirations were labored, obstructed and increased m 
rate There was a pronounced swelling in the right side of the face The 
eye was closed The right submaxillary region and practically the entire side 
of the neck was brawny, hard, and oedematous, but not red nor warm The 
temperature was 103, and the pulse 120 It was impossible to open the mouth 
more than about one-half inch, but the tongue ivas seen to be elevated The 
mucous membrane of the floor of the mouth Avas oedematous There ivas 
maiked tenderness at about the middle of the ramus of the right mandible, 
bony crepitus and malalignment of the teeth A deep infection of the 
flooi of the mouth w'as evident Under local ainesthesia, a five-inch incision, 
2 cm below^ and parallel to the ramus of the jaw^ ivas made wdnch was 
deepened by blunt and sharp dissection, and the submaxillary salivary 
gland w'as exposed and extiipated On section, it w^as normal No pus was 
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encountered until the gland was dissected from its retromaxillary recess 
Rubber dam drains and packing were inserted into the retromandibular and 
mylohyoid spaces 

The patient showed almost immediate improvement after the operation, 
and within twelve hours was able to swallow with greater ease and open his 
mouth about one inch After five days, the packing was removed and the 
wound irrigated twice a day Two weeks after operation, he was discharged 
with a granulating neck wound and ref ei red to a dentist for wiring of 
the teeth 

The reporter added that m previous communications, the removal of the 
submaxillary gland has been advocated m deep infections of the submaxillary 
triangle and in phlegmonous infections of the floor of the mouth This pro- 
cedure IS not based upon the pathological involvement of the salivary gland 
for this occurs m less than 50 per cent of the cases, but it is done simply to 
promote drainage of the retromandibular submaxillary and mylohyoid trian- 
gles through the removal of the gland In this case following a fracture of 
the mandible, the infection was deep to the salivary gland and drainage was 
only possible after the gland wi-as removed A medium suprahyoid incision 
in this instance would have been without avail 

Dr John M HANroRo questioned the necessity of an incision into the 
neck m any such abscess so closely beneath the mucous membrane of the 
floor of the mouth If this condition was a subperiosteal abscess deeply located 
beneath the submaxillary salivary gland might not drainage have been estab- 
lished by an incision within the mouth? It was tiue that not all cases could 
be so drained Assuming that there be an abscess deeply located in the sub- 
maxillary space, or in its floor, if the gland could so readily be removed, so 
might It be readily pushed aside by gentle anatomical dissection along tissue 
planes with maintenance of drainage This would obviate the necessity for 
the more extensive dissection in the presence of virulent infection 

Dr John a McCrehry said that he had seen a considerable number of 
these cases treated both by excision of the gland and by drainage He had 
been impressed by the smoother and more rapid convalescence in the cases in 
which the gland had been removed, as 111 those treated by drainage alone the 
sinus had frequently closed too early and had had to be reopened There had 
been occasional objection to the lemoval of the gland on the ground that this 
was followed by dryness in the mouth He had had occasion to see a number 
of these cases in the follow-up clinic and none of the patients had complained 
of this condition He felt very strongly that tlie removal of the submaxillary 
gland was by far the most satisfactory method of treatment of this exceed- 
ingly serious condition 

PARASINOMA OF THE KNEE 

Dr James N Worcester presented a man, twenty-seven years of age, 
who was admitted to Beekman Street Hospital in June, 1927 ^ 

m the Italian army this man had suffered from “trench rheumatism 
hospital back of the lines something was injected into knee This was some 
kind of oil Following this he has had a lump on the front of knee which ga 
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no trouble until a month ago when he fell on his knee and an ulcer developed 
When admitted there was ovei the anterior surface of the left patella a 
mass, 2x3 inches, projecting above the level of the skin for a distance of one 
inch This is reddish-puiple in color and in the centre is a deep ulcer with 
sharp, clean-cut edges Motion of the knee is piactically normal 

This mass is sharply defined and feels like cartilage Can be slightly 
moved on patella Not tender Wassermann negative 

June 20, 1927, the mass was excised and the skin edges anchored with 
heavy silk Twenty-five days later a flap graft from the other calf was done 
by Doctor Mage The raw area coveied by Thieisch grafts Pedicle cut ten 
days later Later a few Thiersch grafts applied Patient went home two 
months later 

Diagnosis Chrome inflammation about foreign material Ulceration 

FRACTURE OF FOREARM AND OF BONES OF WRIST 

Dr James N Worcester presented a man, thnty-one years of age On 
July II, 1927, while playing polo, horse fell, pinning the man’s left aim under- 
neath it He was taken to the Greenwich Hospital where a rontgenograph 
showed fracture of both bones of forearm and of the scaphoid, with a dislo- 
cated semilunar An attempt made under aiiiesthetic to reduce the fractures 
was partially successful, as far as the radius and ulna were concerned 

When seen by the reporter seven days after the accident, further X-rays 
revealed some slipping of radius and ulna and still dislocated scaphoid 
and semilunar 

At operation, July 19, 1927, the proximal portion of the scaphoid was 
found dislocated markedly anteiiorly and two fragments were entirely loose 
The distal portion of the scaphoid was fixed in its socket and also had several 
small fragments The semilunar was displaced anteriorly and turned so that 
its articulai surface faced directly forward Radius showed over-nding of 
fragments with muscle in between Thiough incision over the anterior sur- 
face of the scaphoid, the loose fragments were easily removed Remainder 
of scaphoid lemoved with some difficulty Attempt to replace semilunar was 
unsuccessful, so it was also easily removed The anterior ligaments of the 
wrist-joint were repaii'ed with interrupted sutures and the skin with silkworm 
and silk 

A second incision was then made over radius, fragments approximated 
and a Lane Plate with four screws applied Soh parts closed Anterior 
and posterior moulded splints applied reaching below the wrist These were 
further shortened so as to give complete motion of the wrist-joint Active 
motion to the wnst-joint was started immediately p'ost-operative 

Splints were entirely removed end of four -weeks Active motion in wrist 
has gradually increased until at the present time the only limitation is a slight 
one of supination and pionation, which bothers him very slightly 

A large part of the success in this case w-as the coopeiation of the patient 
for early motion is the one saHation, with or without operation The cases 
Doctor Worcester had immobilized have had unifoimly bad results 

CLINICAL AND PATHOLOGICAL CONSIDERATIONS IN SURGICAL 
DISEASE OF THE BILIARY TRACT 

Dr Walter A Sherwood read a papei wnth the above title for which see 
page 178, Annals or Surgery, vol Ixxxvin 
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CARCmOMA OF THE RECTUM AT EIGHTEEN YEARS OP AGE 

The majority of neoplastic diseases occur between the ages of forty-five 
and sixty years, especially those tumors involving the large bowel and rectum 
The condition occurs rarely m younger individuals There are cases reported 
in individuals under twenty years of age The following case is deemed 
worthy of report, because of the youth of the patient 


A boy eighteen years of age was admitted to Saint Alexis Hospital in December, 
1926, with the following complaint Since September, 1926, he had had frequent attacks 

of constipation These attacks 

were transitory at first, and 
required no medication The 
attacks of constipation became 
more frequent and lasted 
longer as time went on Since 
November he had been con- 
stantly constipated and had re- 
sorted to cathartics in order to 
produce satisfactory bowel 
movements Blood and mucus 
were occasionally found in the 
stools During the six or 
eight weeks prior to his admis- 
sion to the hospital, he com- 
plained of a dull ache in the 
lower part of the abdomen and 
n the rectum, this pain was 
greatly increased on moving 
the bowels His first signs of 
weakness and loss of weight 
occurred about four weeks be- 
fore his admission to the hos- 
pital In all he had lost about 
twenty-five pounds He com- 
p''ained of no other symptoms 
The family history was nega- 
tive for cancer There w'as no 
history of injury nor of long 
continued irritation in or about 
the rectum He had undergone 
no operations 



Fig I — Low po\\er Section lined by tubular glmds, well 
defined, submuco'a and muscle wall diffusely infiltrated with large 
cell nests undergoing mucoid changes 


Physical examination revealed a fairly well developed and slightly emaciated male 
The general physical examination did not reveal anything remarkable There were no 
palpable masses m the abdomen and there was no protrusion from the rectum On digital 
examination of the rectum a hard mass was encountered at the tip of the examining finger, 
this mass encroached upon the bowel to such an extent that the lumen was scarcely larger 
than a lead pencil The tumor mass was hard, irregular and moderately fixed It was 
painless and about the size of a lemon It did not bleed readily, as no hemorrhage occurred 
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even after several examinations The sphmctenc control was not impaired The spinal 
fluid examination showed a negative Wassermann The blood Wassermann was negative 
On December 21, 1926, the boy was operated upon The abdomen was entered 
through a lower left rectus incision The mass was found at the juncture of the rectum 
and sigmoid The greatest infiltration had occurred m the posterior wall of the rectum, 
where the tumor had attached itself to the surrounding tissues On further examination, 
the sacral and lumbar glands were found to be involved Because of this glandular 
involvement excision of the mass ^\as not attempted The first stage of a colostomy was 
then performed A small sec- 
tion was removed for micro- 
scopic study Eight radium 
needles were then inserted into 
the tumor mass from the anal 
orifice, and were left m posi- 
tion for eighteen hours The 
colostomy was opened four 
days later with the actual cau- 
tery The eight radium needles 
were again inserted at a five 
day interval, and were left in 
place for twenty-four hours 
The report on the specimen was 
as follows “A section of the 
rectum which shows the mu- 
cosa and adjacent submucosa 
to contain numerous glandular 
elements made up of poorly 
staining cells undergoing colloid 
degeneration These appear m 
occasional nests and also in- 
volving the surrounding deeper 
structure Diagnosis, colloid 
carcinoma of the rectum ” The 
colostomy functioned fairly 
w'cll during his stay in the hos- 
pital He was removed from 
the hospital January i, 1927, 
much against our wishes The 
boy failed rapidly and expired 
June 22, 1927, SIX months after 
admission to the hospital and nine to ten months after his first sjmiptoms had appeared 
There was no autopsy 

The rarity of malignant disease in the rectum of children is readily seen 
by a review of the literature One of the earliest cases reported is that of 
Steiner who reported a case in a boy nine years of age Steiner quotes 
Heiiig “ as saying that the condition occurs about once in 2,000,000 children 
The classical and often quoted case of the Allinghams ® was in a boy thirteen 
years of age Phillips a German author collected all cases up to 1908 War- 
thin ° at the University of Michigan found but two cases under thirty years of 
age in 2,000 specimens Pennington® in 71 /4 cases found forty occurring 
undei tiventy years of age Fowler' quoting Mayo Clinic statistics reported 
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fourteen cases in ten years Clark® late in 1926, reviewed all cases up to that 
time, and found that there were fifty-one to which he added one of his own 
The etiology of cancer occurring in young individuals is just as obscure as 
that occurring in adults Trauma or long-continued irritation is often given 
as an etiological factor If such a history can he obtained it will at least serve 
to draw attention to the affected part, which ordinarily would escape observa- 
tion The large amount of lymphoid tissue occurring in youth is thought bj^ 
some to be a cause of adeno-cai cinoma 

This case is reported through the courtesy of Dr F J Schinoldt Since 
this report has been prepared a siinilai case occurring in an eighteen-year-old 
boy is reported by S A Loewenberg in the Med Jow and Record, vol 
cxxvii, p 183, 1928, New York 
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CONGENITAL ABSENCE OF COLON 

The following report is that of a patient who represents one of the unusual 
types of colonic abnormalities, in that there was found to be absent the ascend- 
ing transverse and descending colon, but there was present wdiat appeared 
to be rudimentary caecum at the left iliac crest into which the small intestine 
emptied At the junction of the ileum and rudimentary caecum the appendix 
was found 

A patient thirty -one >ears old, was admitted to the Iowa Methodist Episcopal Hos- 
pital, complaining of pains in the back and lower left abdominal regions and a continuous 
pelvic uneasiness and general languor Her appetite A\as fair, but she suffered from con- 
stipation The menstruations were regular but accompanied bv a passing of clots and 
seiere pain There was no history of fever or vomiting The examination revealed a 
marked tenderness over the left iliac region and lower pelvic area Pelvic examination 
disclosed a tender exaggerated retroverted uterus, seeminglv firmlv fixed in the abnorma 
position The formces were normal 

Under ether aneesthesia the abdomen was opened in the midline Since the patient 
had made special request that her appendix be remo\ed, the ciecum w'as sought for, but 
could not be located In fact, no part of the colon could be found, while the retractors 
were in position and traction w'as being applied All instruments were removed from t e 
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abdominal incision, and all parts permitted to fall back into their previous position Then 
flat retractors were inserted beneath the edges of the incision and the abdominal wall was 
lifted up, and the appendix, about twice the normal diameter, lo cm long, was seen stand- 
ing out rigidly and pointing downward and inward from what seemed to be a rudimentary 
czecum which was continuous with the sigmoid, and as accurately as could be measured. 
It was located about 27 cm above the anus The terminus of the ileum was easily traced 
entering the larger gut at the angle of the ciecum and sigmoid 

The chronic inflamed appendix was removed with no difficulty in the usual manner 
The retroverted uterus was brought up to the normal position and the round ligaments 
were shortened by the Baldy-Webster technic The patient had a normal recovery and 
the results proved to be very satisfactory 

George Alfred Field, M D , 

Des Moines j Iowa 

PENETRATION OF LOCAL SUPERFICIAL FOCI OF INFECTION 
BY NEEDLE CARRYING CARBOLIC ACID 

On November 12, 1919, I read before the New York Surgical Society a 
paper entitled “An Original Method of Ti eating Boils” and in it desciibed an 
original technic which I had been practicing for some time in the treatment of 
boils In 1925 I read a second paper on this subject before that society In 
this method I availed myself of three properties possessed by a 95 per cent 
solution of carbolic acid its power of producing local ansesthesia, its power 
of cauterizing tissue, its power as an antiseptic The instrument is a needle 
with the usual blunt eye-end The eye-end of the needle is dipped m the 
carbolic acid and gently touched to the focus of the boil This will deposit 
a little of the carbolic acid It may sting foi a few seconds Soon local anaes- 
thesia supervenes The eye-end of the needle, freshly dipped in the carbolic 
acid, is then gently piessed upon the tissues with insinuating and searching 
motions The needle, eye-end fiist, will gradually advance through the cutis 
vera, along a path where the inflammation has made a track of less resistance 
If the process is conducted in a leisurely manner, the carbolic acid has time to 
anaesthetize the tissues in advance of the needle and simultaneously to make 
the inflamed tiack yield by piogressive cauterization When a channel has 
been made through the cutis vera, the blunt end of the needle enteis the 
abscess cavity The pus now has a vent By repeatedly dipping the eye-end 
of the needle in caibohc acid and re-mtroducing it, the abscess cavity is 
anaesthetized, cauteiized and disinfected In some cases a single tieatment 
suffices, in otheis it will requiie repetition on two or more successive days 
There is usually no visible scai When I have finished with the caibohc acid, 
I swab the skin or mucosa with alcohol to wash away any carbolic acid from 
the sill face 

When I read my papei in 1919, I had used my method in a large number 
of cases Since then I have used it in a very much larger numlier of cases 
and for infections in new locations 

Piinctuie wounds on the sole of the foot made by stepping on up-turned 
nails I have tieated by this technic, eithei after they had become somewhat 
inflamed, 01 at once as a piophylactic measuie The point of entry of the nail 
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IS touched with carbolic acid Soon the eye-end of the needle is gently 
worked in By using a rather large needle, following the lead of least resist- 
ance and proceedingly slowly, I have been able, with very little pain, to car- 
bolize the whole track made by the nail and to feel a resistance showing that ] 
had reached the end of the track This treatment causes very little irritation 
afterward The patient may be able to walk m comfort the next day 

I have treated by this method painful stings of bees or yellow-jackets 
where there was no evidence of infection, but great swelling and pain In 
these cases the eye-end of a fine needle armed with carbolic acid was made to 
follow the sting track through the skin There was prompt relief It would 
seem as if the carbolic acid had destroyed the poison of the sting 

Where a wooden splinter had broken off m the flesh so that it could not 
be grasped for extraction, I have found that the eye-end of a fine needle 
armed with carbolic acid would find its way down alongside the fragment of 
splinter and loosen the tissues by cauterization until the bit of wood could be 
worked out by the blunt end of the needle 

In an early case of acute paronychia, where there was as yet no indication 
as to where pus might appear below the skin, I applied carbolic acid at the 
bordei of the nail proximally and worked the eye-end of a needle down in it 
gently for some minutes The blunt end of the needle advanced and entered 
a tiny cavity beneath the edge of the nail and a drop of pus exuded No pus 
appeared subsequently and m a few days all inflammation was gone 

By a modification of this method, using alternately the eye-end and the 
point-end of a needle, I have demonstrated that an opening can be made 
through the sound skin into the subcutaneous tissue with hardly any pain 
I advocate this method as having a very wide application m infections and 
111 some other conditions, giving in most cases where it is applicable quick 
destruction of infection, very little discomfort to the patient, no incision to 
heal and usually no perceptible scar 

The judgment of the surgeon will decide m what cases he may use this 
method and m what cases more radical measures are called for 

Theodore Dunham, M D , 

Nezu Yoik, N Y 
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EARLY HISTORY OF MEDICAL EDUCATION IN CALIFORNIA 

By Emmet Rixeord, MD 

OF SvN Francisco, California 

The early history of medical education in California is bound up with the 
lives of thiee remarkable men — three surgeons — one for many yeais a Fellow 
of the American Surgical Association It partakes of the romance of pioneei 
days and savors of the gold lush 

The men who bia\ed the dangeis and the hardships of the long jouiney 
round the Horn, or travel sed on horseback or on foot the two thousand miles 
across the gieat Ameiican desert from the Missouri iiver to the Pacific, weie 
a haidy lot — weaklings could not keep the pace These pioneers made a 
coloiful gioup coming as they did from all walks of life 

Following those who came to dig gold were others who came to prey upon 
them gambleis, bandits, thieves — ciimmals m wide variety With almost 
no law but lynch law, men had to stand on their own feet, and individual 
chaiacter speedily came f 01 ward and took things into its own hands But 
there was much moie decency than knavery 

In a country m which stage robbery was almost an honorable profession, 
the doctor was immune to banditry, because it was tacitly understood that if 
a stage 1 obbei happened to be wounded, the doctor would attend him and not 
divulge the fact nor the bandit’s hiding place to the authorities 

In this heterogeneous company theie came a fair sprinkling of fine young 
men of good family, many just out of college, attracted by the very romance 
of going to California, some of them trained m the professions of law, 
medicine and theology These men left an indelible impression on the 
community and California owes them an immeasurable debt, for many of 
them lecogmzed their opportunities for constructive woik m the fair new 
state and lemained to “grow up with the country” 

In the open places all those who had the slightest knowledge of medicine 
weie called on to help the sick and wounded, malaiia particularly and typhoid 
kept them busy The man without a diploma who could give a dose of ph}sic 
01 of quinine 01 iodide of jDotash held almost as high a position m the com- 
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munity as did the trained physician But the physician with a diploma, no 
matter how easily it had been secured, looked down with scorn on the self- 
made doctor It soon became a time of rigid medical ethics , perhaps because 
hard and fast rules were found to be a necessity when so much in practice 
was a matter of opinion and precedent instead of knowledge, for bacteria 
had not yet been discovered and the dissecting room was the only laboratory 
Jealousy was fierce and rivalry and competition keen 

Into such a community m 1855 came Di Elias Samuel Cooper, scion of a 
race of strong men of pioneering spirit, implacable as enemies but equally 

strong 111 the making of 
lasting friendships An 
older brother was a physi- 
cian active in Galesburg, 
111 , a younger brother be- 
came Professor of Greek 
and Hebrew in Rutgers 
College, N J It is per- 
haps evidence of the 
strength of the Cooper 
character that all nine chil- 
dren of an older sister 
(mother of Levi Cooper 
Lane), had "Cooper" for 
a middle name 

Born 111 1822, in Som- 
eiville, Ohio, Cooper be- 
gan the study of medicine 
at the age of sixteen in 
Cincinnati but was gradu- 
ated in 1840 by St Louis 
University — a school 
which has long since 
passed out of existence 
He began practice in Dan- 
ville, Ohio, at nineteen 
and m 1844 moved to Peoria, 111 He built the first hospital in Peoria, a 
three story brick building which was called by the children of the neighbor- 
hood "The Spook House" He was all but run out of Peoria because he 
maintained an anatomical museum and dissecting room above his office, where 
he worked nights to perfect himself in anatomy that he might be familiar 
with the anatomical detail of his operative fields Of course most of the 
cadavers were surreptitiously obtained Some supersensitive citizens resented 
the row of human skeletons which lined the wall and when the County Authori- 
ties publicly turned over to Doctor Cooper the bodies of two murderers — ^vic- 
tims of the first execution in Knox County, a mass meeting of irate citizens 
was held but the meeting broke up in a near not and the matter was qm.shed 
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Returning from a trip to Europe he brought with him a quantity of chlo- 
roform, and IS generally credited with having been the first to use chloroform 
in anaesthesia in the Mississippi Valley In 1851, he read a paper before the 
Illinois State Medical Society, entitled, “The Effect of Chloroform as an 
Anaesthetic Agent in 79 Surgical Operations” He was vice-president of the 
society in 1852, president of the Knox County, 111 , Medical Society m 1853 

Doctor Cooper greatly admired Brainerd, founder of Rush Medical Col- 
lege and conceived the ambition of emulating him and founding a medical 
college on the Pacific Coast He sailed for Portland, Oregon, but on the 
steamer met one Captain James M McDonald who prevailed upon him to 
leave the ship at San Francisco I mention “Captain Jim” as we afterward 
called him , because, out of this friendship for Doctor Cooper and thirty years 
after Cooper’s death, he gave to Cooper College the land on which Lane Hos- 
pital stands, as well as a substantial sum in money 

Arriving in California at the age of thirty -three. Cooper was almost imme- 
diately active m organizing a state medical society — he was one of those who 
issued the invitation to the medical profession to assemble for the purpose 
He was said by a contemporary to have been the very life of the undertaking 
He was an aggressive man who could not be accused of biding bis light under 
a bushel, for he advertised widely his Ophthalmic and Orthopaedic Dispen- 
sary in the several score of newspapers of the mining districts This list of 
newspapers as revealed by his receipts would be an antiquarian’s delight, 
one, “The Wide West”, was published on board an abandoned steamer of 
that name laid up on the mud in San Francisco harbor In his dispensary 
all operations were fiee to patients presenting themselves on Wednesday and 
Saturday afternoons and medical men were invited to visit the infirmary on 
clinic days These advertising methods were brought up in the Pathological 
Society and Doctoi Cooper was severely criticised by the President Coopei 
who was present strode to the chair, shook his fist in the President’s face and 
threatened to thrash him if he uttered another word against him Dr A J 
Bowie, a scholar and polished gentleman, a southerner who believed in the 
code, did his best to ariange a duel, offeiing the President bis services as 
second so that the insult might lie wiped out, but the President’s valor oozed 
out in the drink emporium nearby, wheieupon Doctor Bowie changed sides 
and became a fast friend of Doctor Cooper Not long after Cooper started 
his medical school Bowie became Professor of Clinical Medicine 

Cooper"^ was a fearless surgeon of great originality and with but little 
education, a demon for work he slept but four hours in the twenty-four 
He looked upon surgery as the only field of endeavor worthy of a man He 
successfully sutured the fractured olecranon and patella with silver wire, 
treated lefiactoiy club-foot by cutting the soft parts on the contracted side 
as did Phelps of New Yoik forty years afteiward, and, not having plaster- 

* Doctor Coopers contributions were published chiefly in the Noilhzccslcin Medical 
and Snigtcal Journal, 1853, Pacific Medical and Sitigical Joitinal, 1858, Calif oniia Slate 
Journal of Medicine, 1856-7, Tiansachons of the Medical Society of California,. 1858, 
San Fiancisco Medical Pi css, which Doctor Cooper founded in i860 
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of-Pans bandages, held the foot in a splint of sheet lead moulded to fit He 
advocated early functional demand m fractures and certain diseases of joints 
devising an apparatus for the leg which he called the “spring hoot” which 
permitted the patient to walk He announced a new cure for aneurism — 
cutting down on the tumor and sewing it up from the outside 

Having accidentally torn the ihac vein when ligating the external iliac 
artery for femoral aneurism, he ligated both vein and artery and observed 
that the limb retained its warmth The man recovered with a serviceable leg 
Cooper then made a series of experiments on the dog, m some ligating the 
vein alone, in others the artery and in still others both vessels , and found that 
the limb remained warmer when both vessels weie tied than when only one 
was ligated He devised an instrument for the gradual obliteration of the 
abdominal aorta and used it with some degree of success on the dog He 
declaimed against the fallacy of fearing the entrance of “atmosphere” into 
joints, maintaining that the best treatment of small wounds of joints was to 
lay the joints wide open and pack with lint He orated on the fact that his 
wounds healed better m California than in Illinois, accounting for the dif- 
ference by the combination of climate ivith the use of alcohol , for he washed 
out his wounds with 25 per cent alcohol He performed the first CcCsarean 
section m California at a time wdien the mortality of the mother was 50 per 
cent of the reported cases And the woman lived 

The account of the case published in the Pacific Medical and Snigical 
Join nal by the editor who had been called m consultation and assisted m the 
operation, gives such a pictuie of the surgery of the time that it may not be 
amiss to digress a bit to quote from it 

The woman was in the thirties, primipara, had been m labor for fortv hours, occipito- 
posterior presentation, the head m sight Doctor Cooper could not account for the delay 
except on the assumption of interlocked twins “After further delaj ,” the editor says, “we 
operated, he (Doctor Cooper) using the knife, through an incision in the axis of the 
body between the recti muscles We found but one fetus, the one which had been in sight 
twenty hours It weighed eleven and one-half pounds, enough for two but onlv one 
After various changes and alternations between life and death the patient finally recovered 
so as to be able to walk in about forty days The treatment was diaphoretics, apperients, 
opiates, carminatives, tonics, stimulants, etc , according to symptoms After the middle 
of the fourth day she had porter, California wine, bottled soda, eggs, small birds, mutton 
chops, loin steaks, rice, etc , as much as she desired The first three days a single 
thickness of domestic moistened in cold water is applied to the exposed abdomen to get 
the refrigerating action of evaporation As soon as suppuration is established this dress 
ing IS replaced by a warm poultice of bread and milk until she is well A weak solution 
of chloride of soda, (probably chlorinated soda or Labarraque solution) was several 
times injected through the vagina into the womb from which it issued from the abdominal 
wound These cleansings diminished very much the almost gangrenous fetor of the 
first days of suppuration The abdominal flatus was drawn off by an oesophagus tube 
per rectum ” 

In short the woman recovered The editor, jealous of Doctor Cooper’s 
reporting the case, wrote a scathing criticism of the error in diagnosis of 
twins with the result that the most viciously fought malpractice suit of the 
California courts followed The editor was the prosecuting witness 

The matter of medical education m California was brought up in the state 
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societ}- , and at its second meeting, February, 1857, a committee on the subject. 
Dr John F Morse chairman, reported 

“We have no schools in which medical science is being taught nor are there any 
immediate indications of the practicability of the founding or the sustaining of such 
institutions And it is not probable that any elaborate views upon the general relation of 
the subject will particularly influence those who are now annually engaged in sending 
out graduates from eastern schools One thing, however, might be called to the attention 
of medical educators, viz , the advantages which would arise from a greater professional 
interest in the acquirement of modern languages In no country in the world is there 
such an admixture of languages as in this state and consequently none m which the 
necessity is so forcibly suggested A slight knowledge of German, French and Spanish 
IS almost indispensable to the comfort of practitioners Why men should cling to a 
system of education which requires years of jouthful life devoted to an acquirement of 
the Hebrew, Greek and Latin languages, the first two of which survive the act of grad- 
uation onlj by some nearly miraculous combination of influences, at the same time that 
German, French and Spanish are almost utterly neglected, is one of those mjsteries 
which can find no explanation in the common sense of mankind and no apology in any 
consideration of humanity and social kindness 

“As long as municipal governments regard hospitals as institutions in which the 
principal object seems to be to show the extent to which a bone-gnawing and washing- 
saving economy can be inflicted upon the impoverished sick, without any broad demon- 
strations of murder , so long as popular sentiment requires the managers of these asylums 
of benevolence to reduce the compensation for medical attendance to a parsimonious 
pittance, so long as the soul-crushing and heart-withering maxim ‘buy cheap and dis- 
pense sparingly’ is written upon every feature of these institutions, cheap buildings and 
cheap furniture, cheap bedding and cheap food, cheap physicians and cheap nurses, cheap 
medicines and cheap instruments, no books and cheap coffins, so long as these are the 
characteristics that distinguish the popular spirt of American, or perhaps more properly 
speaking of California philanthropy, so long will it be a useless thing to attempt the 
establishment of clinical schools of medicine which are the natural and proper nurseries 
of a complete medical education ’’ 

In the very next year, 1858, Cooper started his long projected medical 
school amid much ridicule on the part of the educated medical public, and 
which the aforesaid assistant and editor called the “Cooper Shop” , and 
Morse, the writer of the Committee’s report just cited, not long afterward 
joined the faculty There were well educated and strong men m the group 
which is said to have met by schedule in Doctor Cooper’s office and lectured 
to each other in default of students The faculty consisted at first of four 
doctors and one lawyei, Cooper being Professor of Anatomy and Surgery 
R Beverly Cole, (latei President of the American Medical Association) was 
Professoi of Obstetrics and Diseases of Women and Children and Physi- 
ology He was also dean In his enthusiasm for the new undertaking Doctor 
Cole urged moving into more elaborate rooms, offering personally to pay the 
rent They moved into commodious quarters in Union Hall, Howard Street, 
San Francisco, over the street cai barns, but Cole soon tired of the bargain 
and the school moved back to its lent free attic 

In default of a chaiter the school derived its right to issue diplomas from 
the Unn^eisity of the Pacific, a Methodist institution located at Santa Clara, 
California and was named the Medical Department of the University of the 
Pacific Dr J Morison, Piofessor of Principles and Practice of IMedicine 
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and Pathology in the school was a member of the Board of Trustees of 
the University 

In the announcement of the first course of lectures to students which began 
May 12, 1859, occurs the following remarkable proposal for the course in 
surgery “First, A regular course of lectures on the principles and practice 
of surgery, second, demonstrative surgery upon the cadaver, third, experi- 
mental surgery by vivisection, m which many of the most important principles 
are indelibly impressed upon the mind of the student Members of the class are 
permitted to assist in these experiments upon animals and afterward expected 
to repeat them under the eye of the Professor of Surgery This is an exer- 
cise above all others calculated to school the hand, the nerve and the eye of 
the pupil, and thereby give him the experience he at once requires in per- 
forming the duties of an operative surgeon , a feature in medical education, 
however, almost entirely neglected m man}^ other medical schools ” 

The course of instruction consisted of five months’ lectures repeated in a 
second year The fee of each professor was $20 payable in advance, matricu- 
lation fee paid but once, $5, with graduation fee of $50 

In 1859, Dr L C Lane joined the faculty as Professor of Physiology, 
in 1862, Bowie, of the duelling incident, as Professor of Theory and Practice 
of Medicine 

In 1862, Doctor Cooper died He was only forty years of age He was 
succeeded as Professor of Surgery by Bowie, and m 1863, Henry Gibbons, 
formerly of Wilmington, Delaware, joined the faculty, taking the chair of 
Materia Medica and Botany, and J F Morse, former editor and publisher of 
the Cahfouna State Journal of Medicine, accepted the chair of Medicine 
In 1859, the school graduated two students (with ad eundem degree) , in 
i860, one. 111 1861, 5 , 111 1863, 8, and 111 1864, 7, 28 111 all 

In 1864, Dr H H Poland founded a new medical school which bore 
his name He had erected a commodious building of brick and stone and 
furnished it at a total cost said b}'^ his biographer to have approximated 
$100,000 With so imposing a building, the Poland school was launched with 
great eclat while the old school, lacking the stimulating spirit of Doctor 
Cooper, was moribund It ceased its activities and all the students entered 
Poland and formed a working nucleus for the new school 

The students petitioned the faculty to invite Doctors Lane and Gibbons to 
join the school This was done and Lane was appointed Professor of Physi- 
ology and Gibbons of Medicine Dr Beverly Cole, being persona non grata 
to Doctor Poland, was not invited 

Dr Hugh Hughes Poland, born m North Carolina, April 16, 1806, of 
Scotch-Irish parentage, was a notable figure m Pacific Coast medicine and 
surgery Graduating from the Trans\lvania University of Lexington, Ky, 
in 1828, he began practice in his native state In two years he went to France 
with $3,000 where he attended lectures and clinics for two and a half years, 
passing through the cholera epidemic of 1832 Returning to his native state 
he enjoyed an increasing practice during several 3'^ears 
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In 1852, he yielded to the call of the gold fields, shipped out a fully 
equipped stamp mill, one of the first to reach California, and bought the Gwyn 
mine m Calaveras County, California But mining was not for him He 
sold out after a year and entered the practice of medicine m San Francisco 
(1853) He rapidly rose m prominence so that by 1861 his annual income 
from practice passed the $40,000 mark, a tidy sum for those days Without 
question Doctor Toland received a larger income from his profession than 
any other practitioner of 
his day in California and 
I doubt if anyone has 
equalled it since 

A striking figure — 
tall, erect, spare but with 
large frame, hair falling 
nearly to his shoulders, 
upper hp and chin shaved 
as far as the hyoid — be- 
low that a ruff of brown 
beaid which made a won- 
derful muffler, straight 
nose, half closed eyes, 
straight mouth drooping 
a bit at the corners and 
massive jaws , he would at- 
tract attention anywhere 
He kept office hours in 
the morning for private 
patients , in the afternoon 
for clinic patients Time 
and again I have seen his 
waiting room crowded as 
m a modern public clinic , 
often a hundred patients 
in an afternoon No charge was made for the examination of these patients 
nor for the prescription, but at the end of the corridor next the stairs was 
Doctor Toland’s diug store and none but his pharmacist could decipher the 
scrawls of that squeaking quill pen Some idea of the volume of the busi- 
ness done by this drug store could be obtained from a glimpse at the row of 
scrap books on the top shelf which encircled the loom — a veritable frieze of 
huge books of prescriptions This drug store was a real gold mine It is 
interesting to note too that Doctor Toland did an enormous mail order busi- 
ness People in the mines of California and Nevada found it easier to write 
an account of their symptoms to Doctor Toland than to make the long jour- 
ney b}^ stage to see him Medicine was fornarded by express, and Wells, 
Fargo and Compaii}^ collected the fee Toland died suddenl}, prcsumabl} 
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of apoplexy, in 1880, at the age of seventy-four, leaving an estate of neaily 
two million dollars 

Immersed as he was m practice, he had little time for original woik, but 
produced a few clinical papers published chiefly in the Pacific Medical and 
Singical Joinnal, and wrote a hook on practical surgery 

For SIX years the Toland Medical College waxed strong, but serious dif- 
ferences 111 policy arose particularly concerning the election of new men to the 
faculty, and finally culminated m 1870 m the resignation of Lane and Gib- 
bons, who thereupon re-orgamzed the old school Of the original faculty 
Bowie and Morse lent then names as piofessors emeritus. Gibbons was 
Professor of Medicine, Lane of Surgery, Cole of Diseases of Women and 
Children To these were added Edwin Bentley, an ex-army surgeon, as 
Professor of Anatomy, Clinton Cushing in Obstetrics, Thomas Price in 
Chemistry Henry Gibbons, Jr , served as dean and continued in that office 
for forty years 

All the students but one followed Lane and Gibbons Toland, left with 
but one student, moved Heaven and Earth to get the students back, tiied to 
effect a reconciliation, but Lane was not the man to alter a decision once 
made Toland even made overtures to Doctor Cole, for the latter was always 
popular with the students Not a student budged, but Cole became Professor 
of Physiology and Dean He remained with the Toland school and served 
as dean for many years This incident was the beginning of a long contin- 
ued rivaliy between the two schools, not always free of bitterness Lane 
never forgave Cole 

After an uphill struggle for two years, the ToHnd school became affiliated 
with the University of California Toland stipulated that the medical fac- 
ulty preserve its autonomy, that he be professor of suigery for life and have 
the right to nominate his successor This last condition, however, was not 
acceptable to the regents of the University The propeity was eventually 
transferred to the University and the school became the Medical Depart- 
ment of the University of California and has remained such till the pres- 
ent day 

The Lane and Gibbons school, having excellent teachers and most of the 
students, lived by virtue of the quality of its teaching and the sheer foice of 
character of its faculty Authority foi granting degiees was obtained by 
affiliation with Umveisity (City) College so-called, a Presbyterian school 
founded some sixteen years befoie and located in the heart of San Fran- 
cisco, its grounds "forevei dedicated to educational pui poses” but alas’ this 
block on the southeast corner of Stockton and Geary Streets now carries a 
great letail department store (The City of Pans) After a time the school 
took again the old name — Medical College of the Pacific 

In return for the authority to issue diplomas, two students nominated by 
the Piesbyterian Church were to be given free tuition m the medical school 
each year m preparation for life as missionaries This arrangement was 
continued by the medical faculty till about 1895, long after the University 
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College ceased to exist, in fact some twelve or thirteen years after the school 
became Cooper Medical College (1882) 

In contrast to Cooper and Tolaiid, Lane was a highly educated man 
With a better preliminary education, he continued to be a student throughout 
his long life Never robust, it was by sheer force of will and self discipline, 
and by dividing his sleep, that he formed the habit of using six or seven hours 
111 the middle of the night for study Six nights in the week he read medicine 
and did his writing, the seventh night he read in general literature Thus 
he was widely read, especially in the literature of surgery m the nineteenth 
century He was fond of the classics, read Greek and Latin, also French, 
German, and Spanish He translated Billroth's Surgical Pathology for his 
students, laboriously writing it out in long hand in blank books, finishing this 
or that chapter at three or four in the morning He read Hippocrates once 
a year m the Greek 

Levi Cooper Lane, born m Ohio, May 9, 1829 (or 1830), of English 
Quaker parentage, had some preliminary training at Farmer’s College neai 
Cincinnati and latei attended Union College, Schenectady, N Y This insti- 
tution later granted him the degree of M A , and in 1877, LL D 

He was graduated 111 medicine from Tefferson in 1851, and spent the fol- 
lowing four years as interne and house officer at Ward’s Island, N Y In 
1855, he passed examinations for entrance to the United States Navy, his 
record remaining as the highest in navy examinations for many years His 
thesis on External Urethrotomy was submitted in Latin For a time he 
was stationed at the great naval hospital at Quarantine, Staten Island, N Y , 
where, he always said, he learned to know typhoid fever In fact he was him- 
self desperately ill with it When on sea duty, his ship was stationed on the 
coast of Cential America where he learned Spanish At Chmandagua, Nica- 
ragua, he performed his fiist operation for goitie (1858) Incidentally it 
may be mentioned the ship became the refuge of some of the members of the 
Walkei filibustering expedition m Nicaragua 

Resigning from the Navy in 1859, he joined his uncle Elias Cooper in 
practice in San Francisco, and at once entered the medical school as Pro- 
fessor of Physiology 

Like most of his contemporaries. Doctor Lane piacticed both medicine 
and surgery He was possessed of rare good judgment He was not as 
original m his surgery as his uncle Elias Cooper, but he woiked out vaginal 
hysterectomy as an original anatomical study (1878), not knowing that the 
opeiation had been done in the early years of the nineteenth century 111 
France and had been foigotten He anticipated Lannelongue in performing 
craniectomy for microcephal)'’ Pie was essentially a student and an oigan- 
izer Foi more than twenty years he had the cieam of surgical practice on the 
Pacific Coast From Alaska to Chili and from the Pacific to the Rocky 
Ploiintains, he drew his patients He projected an elaborate text-book on 
surgery m three volumes but lued to finish only the fiist — '‘Siirgeri of 
the Plead and Neck”, — a volume unfortunate in foim and m the time of 
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Its appearance — it was too late Still it remains a mine of information with 
an atmosphere possessed by few text-books, of personal opinion based on 
long experience 

In 1882, Doctor Lane unknown to, and therefore without the advice of 
Ins faculty, erected a splendid brick building somewhat of the proportions of 
Rush Medical College, and invited the faculty to join him in re-organizmg the 
school which should thenceforth be named Cooper Medical College in honor 
of his uncle and in memory of his having founded the first medical school on 
the Pacific Coast He made one other condition which is peculiarly interest- 
ing VIZ , that there should 
be given annually in the 
college a course of public 
medical lectures 

In his announcement 
of the lectures he said, "In 
the creation of this course 
the founder has enter- 
tained the hope that be- 
sides being a public utility 
It would tend somewhat to 
relieve Medicine of the 
complaint of exclusiveness 
often charged against it — 
of neglecting to contribute 
Its quota to the diffusion 
of knowledge in those de- 
partments of science with 
which medical men are fa- 
miliar” Again, “A major- 
ity of these lectures will 
be on matters of public 
health, but some of more 
scientific character, it is 
believed, may aid in dis- 
pelling the errors popu- 
larly prevalent that our profession is making no advances, and show to the 
contrary that no scientist is working more faithfully than the medical , and 
that in no department of science are more new tracts of knowledge being added 
than in the medical” In thus breaking away from the hitherto nearly uni- 
veisal attitude of the medical profession that it was the part of the public 
meekly to take its medicine, Doctor Lane was far ahead of his time He real- 
ized that the day of the mystery of medicine was passing , and that the greatest 
aid to the physician in serving the public was the intelligent cooperation of the 
informed patient He was hounded, however, in the local medical society and 
otherwise severely criticised 





Levi Cooper Lane 
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In 1896 he founded a course of Medical Lectures designed to bring the 
Profession of the far west into closer contact with the more progressive 
minds in medical Europe and Eastern America Plow well he succeeded is 
attested by the extraordinary prominence of those who have consented to 
give these lectures The brilliant series of lectures of Professor Macewen of 
Glasgow on the Surgery of the Brain, with which the couise was inaugurated, 
at once impressed the medical world with the seriousness of the undertaking, 
and made it possible for such men as Sir Michael Foster, Christopher Heath, 
Sir Thomas Clifford Allbutt, Sir Charles B Ball, Wm E Welch, Reginald 
Heber Fitz, Vittorio Putti and many others of similar attainment to accept 
the invitation As one might easily foresee, the lectures have proved to be of 
great educational value and a source of inspiration not merely to the students 
of Cooper College but to the medical profession as well The lectures are 
now given biennially 

Doctor Lane built and gave to the college a second building equal in size to 
the first, and erected Lane Hospital (1894), containing some 150 beds On a 
tablet in the vestibule he had inscribed the following “This building elected 
by Levi Cooper Lane with moneys earned by himself in his profession, is 
dedicated to suffering humanity and to the medical profession in the hope 
that the former may here find refuge and relief and the latter exercise of its 
humane skill and intelligent sympathy ” 

Doctor Lane never grasped the technic of antiseptic or aseptic surgery 
This he realized for a propos of it he often said “You can’t teach an old dog 
new tricks” Yet he thoroughly believed in the antiseptic idea, c cj , he was 
bound that no germ should come into Lane Hospital Every visitor, doctor 
and patient on entering was required to put on a pair of clean rubbei over- 
shoes Again, it IS pathetic rather than amusing to realize that to keep the 
operating room pure Doctor Lane bought a barrel of bichloride of mercury 
and had it incorporated in the plaster on the walls 

Doctor Lane and his faculty had labored unselfishly to build up Cooper 
Medical College , there was no stock and no dividends , even no salaries until 
111 time laboratory courses were developed Doctor Lane felt that such devo 
tion as he and his friends had given would serve to keep the institution alive 
and active for all time, and so 111 the deeds to the property, he had inserted 
clauses to the effect that if the college should at any time unite with any other 
institution the pioperty should revert to the state But before he died he 
realized that the cost of medical education must so increase with the devel- 
opment of laboratories that the small endowment thus far secured would be 
utterly inadequate, and the students could not be expected to pay more than a 
fraction of the cost of their training He therefore caused the entire prop- 
erty to be deeded back to him whereupon he re-deeded it to the college vilb- 
out these restrictive clauses IMore than that in conversation i\ itli Dr Da\ id 
Starr Jordan, then president of Stanford University, Doctor Lane jiaied the 
way for the absorption of the college into Stanford Unnersity 

Against much opposition from many sources, perhaps better not men- 
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tioned here, the amalgamation was effected m 1909 In turning over to Stan- 
ford University the college property, including Lane Medical Libraiy, the 
only conditions made by the directors ot Cooper Medical College (who felt 
themselves trustees of Doctoi Lane’s memory) were that the property should 
be used for the purposes of medical education in the sense of teaching voung 
men and young women to be practitioners of medicine , and, second, that Doc- 
tor Lane’s memory should be suitably preserved Cooper College Faculty 
continued till 1912 m order to complete its contract with the matriculants 
then in the student body 

Doctor Lane died in 1902 His wife, the sole beneficiary under his will, 
survived him only six months , she left one-third of the estate to the college 
for a medical libraiy — all she could leave under the law of California to a 
chanty — and the remaining two-thirds to the then president of the college 
and, be it said to his shame, Professor of Ethics, who accepted the gift and 
retained it as, to be suie, he had a legal right to do The two-thirds of the 
piopeity weie then worth a third of a million dollars and have perhaps 
doubled in value since I can now imagine Doctor Lane, if he could be con- 
scious of earthly events, censuring me for thus mentioning this matter for it 
might lescue his false friend fiom oblivion I uish I had the power co 
convey Doctor Lane’s conception of oblivion To him oblivion was wonder- 
ful m the completeness of its annihilation ' 

It IS often thought that Doctor Cooper left his nephew a fortune for the 
medical school As a matter of fact Doctor Cooper’s small estate, some 
$30,000, was distributed entirely to relatives m the East , and all that Doctor 
Lane inherited from this source was a few pieces of furnituie, some surgical 
instruments and a number of belated bills wdnch he personally paid 

Doctor Lane had a sentimental side which was little appreciated but 
which sometimes took a form that may now seem strange He carefully 
preseived in alcohol Doctor Cooper’s heait and brain and put them in an 
inner sanctum m the college where they still 1 emam as a kind of monument to 
his uncle’s ambitions m medical education Doctor Lane’s family inheritance 
from his mother’s estate w^as but eighty dollars wdnch he used to purchase the 
pedestal on wdnch Doctor Cooper’s heart and brain rest 

Now, after the passing of these picturesque and constructive figures, ani- 
mosities are dead, the old fights are forgotten and the faculties of the two 
university medical schools in California have but a friendly rivalry in the 
effort to do better work for the benefit of the medical profession and for 
medical science 

But in this change while much has been gained have w^e not lost some- 
thing^ A colleague put it “Then man w'as big and science small — now 
science is big and man is small ” That is just it In our modern educational 
system aie we not becoming swamped m the teaching of the infinite detail of 
scientific fact perhaps forgetful that the best legacy a college can give its 
graduates is inspiration for w^ork and thought, and the development of char- 
acter and sympathy as a motive m the relief of human suffering^ 
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SOME FUNDAMENTAL CHARACTERISTICS OF THE SPLEEN 
AND THEIR RELATION TO FUNCTION 

By William L Robinson, M B , (Tor ) (By Invitation) 

or Toronto, Canada 

FROM TIIF DFFARTMFNT OF PATIIOI OGl , XJNZ^msm OF TORONTO, AND THE TORONTO GENER\L IIOSPITAI 

A HISTOLOGICAL stucly of the distended spleen after various injection 
experiments, seems to indicate that the spleen’s chief function is that of filtra- 
tion It IS essentially a vast spongy network of pulp cells which ai e reticulo- 
endothelial in type and function These cells aie surrounded by a capsule 
and supported by a trabecular framework made up of fibious, muscle, and 
elastic tissue It is capable of consideiable vaiiations in size and may hold 
in its meshes a fair portion of the total blood volume The trabeculae have 
firm attachments to the capsule on one hand and to the walls of the veins on 
the other This allows, on contraction, for compression of the pulp tissue 
and distention of the veins The flow of blood through the spleen appears to 
be more or less controlled by the lelaxations and contractions of the capsule 
and trabecular framework 

The nature of the blood flow thiough the spleen is different from that of 
any other oigan m the body The arterial system is independent of the 
venous The terminal arterial capillaries open out and dischaige the blood 
elements into the pulp spaces In this manner the blood is brought into direct 
contact with the reticulo-endothehal cells making up the pulp It is foiced 
from heie into the venous sinuses by the contractions of the capsule and 
trabeculaj, gaming entrance to the venous channels through slit-like stomatp 
m their bell-shaped openings at the beginnings of some of the shorter 
branches The circulation therefore is an open one The purpose of this type 
of cuculation is obviously to bring the blood elements into direct contact with 
the reticulo-endothehal cells m order that they may exercise their knoivn 
function, namely phagocytosis of foreign elements Before phagocytosis can 
occur the foieign pai tides must adhere to the phagocytic cell The mechan- 
ism by which this occurs represents an interesting prolilem m filtration One 
might describe a filtei as something wdiich separates particulate matter from 
Its fluid mensti uum While this may be true the mechanism by wdiich it takes 
place IS not simple Berkefeld and Chamberlain filters w^ere long thought to 
filtei bacteria because of the smallness of their pores Beckhold’s original 
foimula for detei mining the mean diameter of the pores \vould seem to sub- 
stantiate this vie\v Using this formula ]Mudd calculated the mean diameter 
of the pores of a series of Berkefeld and Chamberlain filters, to Aaiy between 
o 38 and o 45 u Bigelow^ and Bartell, how'ever, have show n an error of one 
decimal point m this formula, wdiich makes the diameter of the jiores ten 
times larger than that calculated with Beckhold’s formula A\'ith the cor- 
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rection we see that the mean diameter of the pores of Berkefeld and Cham 
berlam filters vanes between 3 8 and 4 5 u Pores of this diameter are plenty 
large enough for the passage of most bacteria Such being the case there 
must be some other explanation of this phenomena of filtration Mudd has 
suggested and proved that it is dependent upon the electrical charge of the 
wall of the filter pore On their walls there is a Helmholtz double layer 
Filtration occurs by the process of adsorption of the bacteria to the wall of 
the filter pore This occurs when the electrical charge of the bacteria or 
particulate matter is opposite to that of the wall of the pores The walls of 
the Berkefeld and Chamberlain filters, which are made up of siliceous mate- 
rial, carry negative charges and therefore filter out positively charged par- 
ticles This theory has been further substantiated by Kramer who made a 
filter of plaster-of-Pans The presence of calcium carbonate in the commer- 
cial product gave a positive charge to the walls of this filter and with this he 
was able to filter out colloidal substances which passed through the siliceous 
filters, and vice versa, substances which readily passed through the plaster- 
of-Paiis filter were held back by the siliceous filteis A series of experiments 
were done to answer the following questions 

1 Is filtration by the spleen mechanical m nature^ 

2 Does It depend upon the vitality of the pulp cells ^ 

3 Is It electro-physical as m Beikefeld and plaster-of-Paris filteis^ 

4 Is It selective in character ? 

To eliminate the mechanical factor m the process of filtration the spleen 
was first distended to capacity with the perfusing fluid India ink, the par- 
ticles of which are extremely small as compared with the diameter of the 
vascular channels and pulp spaces, was added to the perfusing fluid and was 
readily filtered out by adsorption to the filamentous processes of the pulp 
cells Filtration was also found to be independent of the vitality of the pulp 
cells Spleens were perfused first with potassium cyanide and later with the 
India ink solution Filtration occuried just as readily as in the living speci- 
men It would seem, therefore, that the process is electro-physical m charac- 
ter, apparently being the same as that of Berkefeld and plaster-of-Pans 
filters The question of the selective character of splenic filtration was deter- 
mined by the perfusion of colloidal metals of known electrical charge Intra- 
venous injections of colloidal silver, platinum and copper were used for this 
purpose The colloidal platinum and silver particles are negatively charged 
while those of copper are positively charged It was found that the spleen 
quite readily filtered out the silver and platinum but the copper passed 
through , no trace of it could be found adherent to the pulp cells In the case 
of the silver and platinum, deposits of these metals could be seen adherent to 
the filamentous processes of the pulp cells It would seem, therefore, that the 
process of filtration by the spleen is electro-physical m character, selective, 
and not dependent on the vitality of the cell Substances carrying a negative 
charge are adsorbed to the pulp cells 
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DEVELOPMENT AND PROGRESS OF SURGERY OP THE SPLEEN ’ 

By Edwin Beer, MD 
OF New York, N Y 

In many fields of human pathology, surgery has been privileged to play 
a decisive role, and in the diseases associated with splenic disturbances the 
recent era has its very basis in the study of our operative results Most of 
the diseases of the spleen that are demanding surgical intervention are not as 
yet reproducible in animals and as a result we are called upon, after due and 
careful consideration, to adopt a somewhat experimental attitude in appioach- 
ing many of the problems involved m this new field of therapeutic and noso- 
logical research This newer attitude has given us a much deeper insight 
into the diseases of the spleen than we ever would have developed if we had 
followed the older non-surgical methods of approach, and as a result the 
advance of recent years has been by leaps and bounds compared with the 
thousands of years of snail-hke growth m our knowledge concerning this 
mysterious organ 

About the physiology and the pathology of the spleen the ancients, Hippo- 
crates and Galen, knew little or nothing, though it is interesting to recall that 
the former wrote of bleeding from the nose and from the gums in this con- 
nection Galen enshrouded the whole subject in rather unintelligible mys- 
tery He definitely disagreed with those who stated that the spleen was made 
for no purpose,^ and suggested that “the residual matteis from the liver” “ are 
m part attracted to this organ 

The following centuries added but little, so that it is not surprising that 
toward the end of the last century du Bois-Reymond in his lectin es on physi- 
ology summed up the situation by saying, “Now, we come to the spleen Of 
It we know nothing So much for the spleen” Aheady at this time the 
spleen had been attacked by surgeons (for prolapse, hyperplasia, cysts, wan- 
dering spleen and malaria), and apparently appeared to be an oigan that was 
not essential to life or to well-being With the advances in hccmatology, in 
geneial pathology, and in oiganic chemistry, the whole pictuie has changed 
so that the recent literature is full of valuable contributions to this subject, 
which will surely help in clarifying our diagnostic procedures and the indi- 

^ Galen Natural Faculties (Loeb Classical Library) p 143 

■ Idem p 277 

“Idem p 213 et seq Morco\er, he belic\cd that “the blood is purified both b> the 
spleen and by the bladder, beside the Iner Also that the humours uhich are dccidedb 
thick and earthy in nature and ha\e escaped alteration m the Iner are drawn b\ the 
spleen into itself thus pre^cntlng harm to the organism as a whole” 
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cations for therapy In fact, Herfarth^ collected i,ooo papers during 1916- 
1926 devoted to the subject undei consideration, and no one interested in 
this subject can fail to study and to use his exhaustive and excellent leview 
of their contents Also, at the 1926 International Surgical Congress in 
Rome, the diseases and the surgeiy of the spleen weie important topics of 
discussion All of which demonstrates the vital interest taken in the study of 
this organ which is making for a better comprehension of its physiology 
and pathology 

Since Aschoff and Landau’s (1913)'’ important work on the reticulo- 
endothelial system there has been a very strong tendency to group the spleen, 
anatomically and functionally, with the elements of this system, including as 
It does the Kupffer star-shaped cells of the liver, the medullary tissue of ihe 
bones, the lymphatic glands, and the cortex of the adienal All these tissues 
contain cells which seem to have a function related to the cells of the spleen, 
as suggested by their intia vitam carmin staining noted by Ribbert It is 
very possible, 111 view of this close lelationship, that after the spleen is 
removed the endothelial apparatus of this S3’^stem takes o-ver some of the 
function of the removed organ In other cases splenules or accessory spleens 
are found, and these after splenectomy may enlarge, just as the remnant of 
the spleen after lesection may enlarge and carry on the function of the spleen 
In some patients these accessory spleens have been found to be quite numer- 
ous, and as many as thirty or forty scattered over the omentum have beer 
repoited by Schilling It is interesting to note that these accessory spleens 
(which may be as large as walnuts) may possibly be the result of intra- 
uterine or post-birth injuries, because in a number of patients on whom re-op- 
eration had been done following a splenectomy for rupture of the spleen, 
numerous small splenic masses were found scattered, either as miliary nodules 
or as large as cherries, all over the peritoneal surface Albrecht has reported 
finding 400 such accessory nodules 

As far as the physiology of the spleen is concerned, it has been reported 
by Barcroft and Stephens that this organ changes in shape during exercise, 
contracting to one-half or one-third its normal size They believe the amount 
of blood squeezed out is equal to about one-fifth of the blood circulating 
through the body A similar shrinkage of the spleen has been observed after 
hemorrhage, perhaps caused by release of stored erythrocytes According to 
Herfarth’s review, the spleen during fetal life contributes to the formation 
of red blood cells, and under certain conditions m adult life it re-assumes this 
function In this respect there seems to be a resemblance between the activity 
of the bone marrow and that of the spleen, both taking part in the production 
of red cells and myeloc}’tes The spleen, moieover, seems to be the leading 
organ in the iron metabolism of the body, but just how this iron derived from 
the breaking down of the red cells is carried from the spleen and formed into 

* Herfarth, H Ergebn d Chir u Orth , 1926, vol xix 

° Aschoff, L Lectures on Pathology New York, Paul B Hoeber, Inc , 1924 
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bile pigments has not been pi oven, as no free hfenioglobin has been lecognizcd 
in the splenic vein It is piobably tied in some way to the cells, so that it is 
difficult to piove its piesence Up-to-date, exogenous non cannot be diftei- 
entiated fiom endogenous non, as one is liable to covei the other and no 
disci imination between the two seems possible Fuitheimoie, the spleen, like 
the rest of the leticulo-endothelial system, seems to he chaiacteiistically active 
in storing foieign coloring mateiial, as well as hody-pioduced coffiiing mat- 
teis The endothelial cells of this system have also an intimate lelationship 
to the metabolism of lipoids 

The spleen seems to take caie of the used up led blood cells, and destioy 
them It also deals similaily with the blood platelets White blood cells aie 
also taken up m the spleen and hioken down, and hheiate feiments into the 
circulation In the spleen, just as in the lymph glands, lymphocytes appai- 
ently aie pioduced In view of the fact that non-opeiated lats injected with 
pest cultuies (Hams and Bullock) showed a moitality of 22 pei cent , wheieas 
of those that weie splenectomized 87 pei cent died, it would seem that in 
some way the spleen makes for immunity against infection It seems pi oven 
that hacteiial toxins (tetanus, diphtheria), as well as mtia\enously injected 
hacteiia, aie taken up by the spleen and fixed theie It has similaily been 
claimed that immunity against tumois is piobably mheient m splenic tissue, 
as tumor metastases to the spleen aie rathei laie, but the evidence along this 
line m expei imental investigation is not convincing 

The most striking changes found in human beings aftei lemoval of the 
spleen, and the changes which inteiest the suigeon when dealing with system 
diseases associated with splenic disease, aie the blood changes Following 
splenectomy there is legulaily an mciease m the blood platelets, and usually 
an mciease m the red blood cells Moieovei, 111 view of the fact that some 
of the red blood cells contain so called Jolly’s bodies even as late as twent) 
yeais aftei splenectomy, it is suggested that the sjileen may in some way influ- 
ence the lemoval of the nucleus fiom the noimoblasts The blood platelets 
use often to well above normal following splenectomy, as do the led blood 
cells In fact, cases have been lepoited wheie the red blood cells hcue iisen 
to 13.000,000 As far as white blood cells aie conceined, theie may be a rela- 
tive increase in the lymphocytes, as well as in the eosinophile-neutiophiles 
As fai as lesistance to bacteiial infection is conceined, theie does not seem 
to be any change following removal of the spleen It was thought foi a time 
that post-opei ative temperatuie and pains in the abdomen were associated 
with depiivmg the body of the function of the spleen but although patients 
have been tieated with splenic extract to contiol this condition on this 
basis, fuithei study made it clear that the gioup of symptoms lefened to 
weie piobably caused by local intiapeiitoneal conditions eithei at the liga- 
tuie of the stump or in the adjacent panel eas. uhich may ha^c been tiaunia- 
tized dm mg opei ation 

Duiing lecent yeais, since splenectomy has become a moie common pio- 
ceduie, a limited numbei of students ha\e advocated uhat W ciiierl calls 
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“conservative surgery of the spleen” as opposed to splenectomy Before the 
modern era there was considerable opposition to removal of the spleen, even 
though it had been demonstrated that life was compatible with absence of this 
organ It is interesting to note m this connection that the first published 
operation on the spleen was along the lines suggested by Wemert, namely, 
ligation of the splenic vessels, by Viard in the i6th Century, who tied the 
vessels of a prolapsed spleen In view of the polyglobuhe, and in view of 
the persistence of Jolly’s bodies m the red blood cells, A Wemert® has again 
forcibly come out for less radical surgery, but up-to-date only a few have 
followed his line of reasoning (von Stubenrauch, Wendel and Lemaire) and 
have attempted to control the situation in system diseases by ligating the 
artery or arteries of the spleen proximal to the left gastric epiploic artery 
The reason for this is in part to be found in the fact that ligation of the 
artery of the spleen may he more difficult than splenectomy Still, under cer- 
tain circumstances, where the spleen is very firmly adherent (as in the case 
reported by Lanz, where it was attached to the urinary bladder) either in an 
abnormal position or in its normal site, the indications for arterial ligation 
are self-evident The only other opeiation that can be considered in most 
conditions is total removal of the spleen , though occasionally, in ruptures of 
the spleen and in localized suppurating processes or localized cystic disease, 
a resection or incision and drainage may be feasible In cases of wandering 
spleen, splenopexy may be indicated 

The operative approach in splenectomy has varied greatly with different 
surgeons, and no classical incision has been generally accepted Some sur- 
geons have favored a veitical incision along the outer border of the left 
rectus , others a transverse incision , others an oblique incision from the costal 
margin running down toward the navel , and still others a combined vertical 
and transverse incision In a few clinics when the operator has decided upon 
a splenectomy an incision paiallel to the left costal margin, starting over the 
left rectus about one inch from the free border of the ribs and running paral- 
lel to the free border of the ribs to the mid-axillary line, has been the method 
of choice In case the incision has to be enlarged, the sheath of the rectus, 
both anteriorly and posteriorly, as well as part of the muscle, can be incised 
without damaging the muscle, and the incision can be prolonged posteriorly 
to the posterior axillary line Although this incision apparently interferes 
with a number of the intercostal nerves, a weak abdominal wall after primary 
union IS a great rarity I understand that m Kuttner’s clinic this incision is 
popular, and most of the men at Mount Sinai Hospital use a similar approach 
To give ample exposuie a sandbag is placed under the left side of the chest, 
which allows the operator to look well up under the left dome of the dia- 
phragm and see every step of the operation After the abdomen has been 
opened and the intestinal coils have been packed off, if the hand is introduced 
between the spleen and the diaphragm, in simple cases where there are but 
few adhesions the spleen is readily delivered into the wound, so that the 

“ Wemert, A Zentralbl f Chir , Dec 3, 1927, p 3076 
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shoit vessels running from the greatei cnivalme of the stomach, as well as 
the splenic aitery and vein, can leadily he handled It is wise, aftei dchvci- 
mg the organ nell into the incision, to place a hot moist pad in the space 
behind the spleen while the ligation of the vasa bieiia is being earned out 
It IS nell to tie these doubly, and cut between befoie attempting to isolate 
the laiger vessels of the pedicle, which aie icadily seen and felt thiongh the 
peiitoneal layei which coveis them As one is liable to diaw' np the tail of 
the pancreas in this nianipnlation, one should be caiefnl in ligating the vessels 
at the hilns, lest one injnie the panel eas It has been my custom to ligate 
these vessels sepaiately with him chiomic gnt, pushing the tail of the pan- 
creas out of the w'ay, as it almost regnlaily appears diawm np by the vessels 
which in pait run behind the tail of this oigan These vessels can be tied 
doubly and cut between, or. the proximal hgatnie being apjdied, a distal 
clamp can be used at the splenic hihis It is somewdiat i isky to apply a broad 
pedicle clamp to this pedicle, as one is liable to damage tbe tail of the pancreas 
in this w'ay If adhesions to the diaphragm aie found, occasionally they may 
be reached and tied , at othei times one has to pass hremostatic sntui cs over 
these bleeding points to contiol the bleeding aftei the spleen is out of the 
body Some opeiators have encountered veiy large veins in this legion, and 
have recommended approaching these vessels fiom above the diaphragm 
The w'ound m the abdominal wall should be caiefully closed wnthout chamage, 
as drainage not only weakens the w'all but predisposes ni some cases to the 
development of subphienic suppuration 

At times wdien the diagnosis is doubtful, as m rupture of the spleen, one 
ma} be forced to make tw'O incisions in the abdomen, in case one cannot 
deliver the spleen thiough the original median oi lectus muscle exploratoiy 
incision A non-compheated splenectomy, undei these circumstances, can 
frequently be done through either one of these incisions In case the spleen 
IS not badly torn it may be possible to suture the organ, undei pinning the 
chromic sutures wuth fat, muscle or fascia so that they do not cut through the 
tissue of the organ In those cases Avheie the splenic artery is to be tied, one 
must look for this vessel along the upper border of the pancreas after going 
through the gastrocolic omentum, and ligatures can be applied to the arteiy 
as It runs along the upper border of the panel eas or just behind this organ 
In the few' cases wdiere an attempt has been made to re-attach a w'andenng 
spleen, it has been recommended that a pouch be made between the peri- 
toneum and the musculature, so that the low'er pole of the spleen can be dislo- 
cated into and held in this pouch Many of these cases, howevei, do not 
demand conservation, as the organ is frequently diseased Even in these cases 
splenectomy has more often been done than splenopexy Pre-operative and 
post-operative transfusions may be of invaluable service m all these operations 
In the report which I made at the International Surgical Congress in 
Rome, in 1926, of the work done by the staff of the Mount Sinai Hospital 
along these lines between 1908 and 1926, I w'as able to report, with Dr N 
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Rosenthal’s cooperation, a series of ninety splenectomies for a great variety 
of conditions As many of these cases were operated upon when the indica- 
tions foi surgical procedures weie less clear than they are at present, the 
moitality was unnecessarily high, twenty-eight of the ninety patients dying 
as a result of the surgical procedure With more careful selection of cases as 
yeai s have passed, the mortality has dropped very materially , but even at that 
time, in a senes of fifteen splenectomies for chronic purpura hemorrhagica 
there were no deaths Duiing the last two years numerous further splenecto- 
mies have been done, wnth a very moderate mortality 

Instead of dealing with all types of splenic disease m this brief review, 
it might be advisable to limit myself to a discussion of the more common 
conditions for which suigeiy of the spleen has been employed, such as rupture 
of the spleen, pernicious anemia, purpura hemorrhagica, Gaucher’s disease, 
Banti’s disease, and hjemol3dic icterus, as these groups illustrate most vividly 
the pi ogress being made in this field of surgery 

Rnptuic of ihc spleen may involve a normal spleen or a diseased organ, 
and may be traumatic or spontaneous In traumatic rupture of the normal 
spleen the bleeding may be so profuse that immediate operation is demanded, 
and splenectomy becomes a life-saving procedure On tbe other hand, in 
some of these cases the luptuie does not lead to such serious lesults, possibly 
because the capsule of the spleen is not torn, and after injur} a peiiod of well- 
being follow^s and secondaiily, wuthin a week or so, the capsule of the spleen 
ruptuies and a seiious hemori hage occurs These cases, sometimes called riip- 
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luie in two stages aie often paitiailculy pn77lnig to the jihysician Cases 
have lieen lepoitecl nheie patients have had sucli an incomplete uiptiiie of 
the spleen and have become exsanguinated fiom bleeding out of one of the 
adjacent visceia, lathei than fiom the spleen Naliiially, exploiatoiy opcia- 
tion is indicated in all of these suspected luptuie cases Recently J Rhame 
lepoited a patient who appaiently had a spontaneous inptuie of the spleen 
immediately following his meal Theie was no disease of the oigan except 
a lecent thiombosis of the veins w'lthin the spleen and a ceitain amount 
of aitenoscleiosis 

Spontaneous and tiaumatic uiptuies of the spleen wdien the oigan is dis- 
eased aie much moie common m tiopica! coiintiics, wdieie malarial spleens 
exist, than in our community, though a few cases of spontaneous luptiue 
have been cited dining typhoid fevei, as in the case lepoited by Downes 
The laige spleens of malaiia aie liable to luptuie fiom slight tiauma, and 
m some countiies wdieie malaiia is pievalent, as m India and Italy, I undei- 
stand that it is a ciimmal offense to sliike a man ovei this legion, m view^ of 
the danger of uiptuimg the spleen a'? a lesult of an appaiently insignificant 
blow' With the inciease in automobile accidents, it is veiy likely that in 
coming years w'e w'lll see an mci eased nnmbei of mptnies of both healthy and 
diseased spleens, judging from the expeiience m New' Yoik City If the 
opeiation of splenectomy is jier formed eaily, the chance of saving life seems 
to be very good, and in a few' cases a sutine of the lent may be possible 

Pcinicwns Auciuia — Foi a number of yeais medical men and surgeons 
have been flirting w'lth splenectomy m peinicious anemia, though the lesults 
have been far fiom satisfactoiy As the clinical couise of this disease seems 
to vary greatly, and as many patients haie i emissions, it has been difficult to 
estimate w'hat splenectomy has accomplished Kiumbhaar® collected 153 
splenectomies foi pernicious anemia with a mortaht}' of 20 per cent Of 
these nmety-nme w'ere apparently benefited But six months aftei the opera- 
tion only fifty-three lemained in this gioup, and aftei one yeai only tw'enty- 
seven At the end of two years theie were only two suivivois, and both of 
these were still suffering with pei muons anemia Foitunately, with the 
advent of the diet suggested by Minot these patients w'lll 111 futme probabl> 
be regularly spared this operative procedure 

Pwpma Hemou hagica — Since 1916, this disease has become much bet- 
ter know'll, and many cases of the chronic as ivell as the acute type have been 
referred to the surgeon for splenectomy The results have been so satisfac- 
tory in the chronic cases that the cure of this disease may be considered one 
of the triumphs of modern splenic surgery From a review of the literature 
together with over twenty cases operated upon at Mount Smai Hospital, I 
find that many more than 100 patients have been cured by this procedure 
Under the impression that the enlarged spleen destroyed blood platelets (which, 
as IS well known, are very much diminished in this disease) Kaznelson, a med- 
ical student in Prague, suggested splenectomy The picture presented by this 

® Patel, N M VII Congress of International Surgery, 1926, vol 1, p 287 
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celebrated case, which was operated upon hy Professor Schloffer of Prague, is 
so striking that it is worth while calling to your attention briefly 

The patient presented the clinical picture of extreme thrombocytopenic purpura She 
was a female of thirty-six and had been under observation for many years for chronic 
lecurrmg hemorrhages She had severe epistaxis, petechise m the skin, ecchymoses, and 
had since youth the bleeding tendency Ten years before the operation she had had severe 
bleeding from her genitalia, from her nose, from her gums, and general petechiee Her 
hffimoglobin had been as low as lo per cent , and there was a sudden crisis with improve- 
ment, but the epistaxis and petechue frequently developed In 1910, she had severe bleed- 
ing after parturition and thereafter had repeated attacks of severe menorrhagia In 
1913, the tendency to bleeding still persisted, and m 1916, the year of admission and opera- 
tion, there was an uncontrollable epistaxis which dominated the picture On physical 
examination her spleen was three fingers’ breadth below the ribs, her blood pressure was 
practically normal, no lymphatic enlargement, no tenderness of the sternum or tibia 
Her blood examination showed red blood cells 3,792,000, white blood cells 6710, and the 
platelets, which were almost exclusively giant forms, numbered 200 Coagulation began 
m three minutes but there was no clot reaction even at forty-eight hours The patient’s 
nose was packed for six weeks before the bleeding could be controlled Petechise devel- 
oped all the time under observation and there was bleeding from the gums After 
removal of the spleen, which was a comparatively simple procedure, the change in the 
clinical picture was most astounding The bleeding tendency stopped The platelets rose 
to 500,000, the bleeding time was shortened, the patient prior to the splenectomy used 
to bleed from the slightest needle prick, whereas now there was difficulty m getting a 
specimen on pricking the finger Moreover, the clot reacted normally The patient was 
reported, four weeks after operation, as showing a marked improvement, if not a cure, by 
splenectomy, of essential purpura hemorrhagica or Werlhof’s disease 

The characteristics of this disease, originally described by Werlhof, now 
usually called thrombocytopenic purpura, are well know n , and the remarkable 
improvement in the picture presented by these patients following splenectomy 
has probably been noted by every one in this audience In a recent paper by 
Dr Nathan Rosenthal ^ he calls attention to varieties of purpura associated 
with thrombocytopenia The symptomatic thrombocytopenic purpuras asso- 
ciated with leukemia, endocaiditis, splenomegaly, Banti’s disease, Gaucher’s 
disease, haemolytic icterus, pernicious anemia, tuberculosis, etc , should natu- 
rally be excluded in the diagnosis of essential thrombocytopenic purpuras 
In this paper Doctor Rosenthal refers to twenty-two cases of the chronic type 
cured by splenectomy, and seven more than were included in the above tabu- 
lation which was presented at the International Congress In acute thrombo- 
cytopenic purpura operative results are far from satisfactory, as most of the 
patients succumb Some of these cases may pass into the chronic stage 

” Rosenthal, Nathan Journal of Laboratory' and Clinical Medicine, January, 1928 

“ Beer, Edwin Essential Thrombocytopenic Purpura-Purpura Hemorrhagica and 
Its Treatment by Splenectomy, Annals or Slrgerv, October, 1926, vol Ixxxiv, p 549 
Engel, D Arch f klin Chir , 1924, vol cxxix, p 563 

Anschutz Zentralbl f Chir , March 31, 1928, p 810 Anschutz questions the 
validity of his assistant, Engel’s conclusion as to the inadvisability of splenectomizing the 
acute cases, as apparently what Engel had interpreted as a primary bone marrow disease 
was subsequently demonstrated by Schulz to be an artefact Furthermore, Anschutz 
states that in two peracute cases in the Kiel Clinic, splenectomy led to cure 
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and othcis may spontaneously get well (N Rosenthal) while others progiess 
steadily down hill lesponding but little to theiapy 

The theoiy which undeilay the oiiginal opeiation of Karnelson (just 
desci ihed ) w as that the sjilecn desti oyed the blood platelets and w^as i espon- 
sihle foi then \ciy low numbei in the cnculating medium Fiank, on the 
othei hand, thought that wdiile the spleen w'as m, it exerted an inhibition on 
the mothci cells of the platelets, the so-called megakaryocytes in the hone 
mairow' Brill and Rosenthal, as w^ell as Weineit, thought theie might be 
an influence excited upon the capillaiy vessels by disturbed splenic action, 
perhaps associated wnth qualitatively changed platelets In the recent pub- 
lication of Rosenthal just lefciied to he states that he believes that both 
the Kaznelson and the Fiank factois may play a pait in these cases He 
believes that in those cases wdiere the platelets after splenectomy tempo- 
rarily inciease in number and then drop to low^ levels again, the condition 
is due to defective marrow' activity (Fiank) , wdieieas in those cases where 
the platelets maintain then increase followung splenectomy, the spleen acts as 
the lytic agent (Kaznelson) 

It IS Intel esting that even after splenectomy moderate bleedings occur, or 
recur, but never to the extent that obtained piioi to the opeiation, despite the 
fact that only a part of the i eticulo-endothehal system has been removed 
This paradox aw'aits adequate explanation 

In this group of cases X-iay of the spleen, wnth the hope of shortening the 
coagulation time, has been tried wuthout much result Stephan and others 
have become quite enthusiastic about the use of X-ray foi this purpose, and 
they advocated it at the recent International Congress as a pi e-operative pro- 
cedure in all patients liable to have complicated operations associated with 
excessive bleeding Apparently this has not proven to be a specific action of 
the Rontgen-rays on the spleen, because othei s have reported a similar short- 
ening of the coagulation time after exposure of the splenic area following 
splenectomy Perhaps wdien the coagulation time is diminished it may be due 
to action on the blood itself In gynecology, the wdiole question in cases of 
menstiual bleeding is being studied on the basis of the hematological situation 
underlying thrombocyptopenia , and it is expected that in view of the fact that 
this disease is more common in females than in males, these studies will throw 
light on some of the abnormal menstrual bleedings It is in this group, these 
purpura hemorrhagica cases, that authors such as Wemert have recommended 
ligation of the splenic artery , and good results have been reported following 
this substitute for splenectomy by at least three writers (von Stubenrauch 
Wendel and Lemaire) 

Gauche}’ s Disease — In this disease splenectomy should probably not be 
performed I suppose if the diagnosis could regularly be made there would 
be fewer attempts to perform splenectomy in this disease E P Bernstein 
was able to make a pre-operative diagnosis of this condition by aspiration of 
Bernstein, E P Journal of American Medical Association, 1915, vol Ixiv, p 1907 
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the characteristic splenic tissue In view of the fact that these aspirations’^-' 
are occasionally followed by serious hemoirha^es, the surgeon has been hesi- 
tant in taking such diagnostic steps Apparently Gaucher’s disease is a system 
disease, and removal of the spleen eliminates only one element, the rest of the 
reticulo-endothehal system being m the same condition, or m a similar con- 
dition, to that of the spleen Whether this is a metabolic disturbance, as 
suggested by Aschoff, or whether this is a system proliferation approaching 
neoplasia, has not been settled , but in view of the fact that the spleen is only 
a pait of the disease, the opeiation of splenectomy seems of questionable pro- 
pi lety In the last case operated upon by me, the spleen was removed under 
the impression that we were dealing with Banti’s disease, and the gross and 
microscopic appearance was that of Gaucher’s disease Though the patient 
recoveied and is gieatly improved m general health, having gained many 
pounds. It IS questionable whether any permanent relief has been obtained 
Banti’s disca^Cj or chronic splenic anemia, is still one of the moot ques- 
tions both 111 nosology and therapy Although many people believe that such 
an entity as Banti’s disease exists, a primary splenomegaly with secondary 
cirrhosis of the liver developing into a third stage with ascites others are 
veiy skeptical concerning its clinical entity Whether the moie refined blood 
examinations recently published by Rosenthal are going to help in the estab- 
lishment of the clinical picture of this disease, as well as the piognosis follow- 
ing splenectomy, remains to be seen That there is a chn’cal picture of 
enlarged spleen which shows Banti’s disease (originally described as “fibro- 
adenie”) associated with leukopenia and anemia and clinically manifesting 
itself in hemorrhages from the alimentary tract, and going on to a cirrhosis 
of the liver with ascites, cannot be denied Whether this is a primary disease 
of the spleen which secondarily affects the liver, is difficult to demonstrate 
Judging fiom the hteratuie, typical cases of Banti’s disease are more 
common m Italy than m the more northern climes Splenectomy, m this 
gioup of cases, seems to have a veiy definite beneficial effect, even though 
all the manifestations of the disease are not permanently eliminated Hemor- 
rhages from the alimentary tract (er^en fatal ones) occur months or years after 
splenectomy Lecene-^"* only lecently reported such a case in which a fatal 
gastric hemorrhage occuired six months after splenectomy, and one case 
which I presented befoie the New York Surgical Society had a very severe 
gasti o-intestinal hemorrhage several years after removal of the spleen m the 
ascitic stage of this disease At the International Surgical Congress, Schoe- 
maker made what is peihaps an important contribution to this subject of 
obscure hemoirhage from the bowel, when he reported successful control 

Diagnostic aspirations of the bone marrow have also proved of great diagnostic 

value 

“ Rosenthal, Nathan Studies on Banti’s Disease Blood Platelet Factor With Re 
erence to Splenectomy Jour Am Med Assn, 1925, vol Kxxiv, p 1887 

Lecene, P Zentralbl f Chir , 1928, p 38 

Beer, Edwin Banti’s Disease Annais or Surglr\, 1920, vol K'^i, P 216 
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of some of thc^c vc\cie licmon li.u^os In t,plcncclomy whcie othei pioceduies 
<;uch as le^ccUon of the liowcl o\ of the colon, oi of the colon-cpecmn, had 
hecn of no a\ail the icin{)\cd mtcstinc and ollici examinations of the alimen- 
tau tract haMn<< been ne^atne 

In icMcwine: the icmiUs of splenectomy m his disease some years ago, 
llanti claimed that splcncclonn cnied this condition pcimanently piovicled the 
operation was done eaih and he icpoited cases that lemamed w'ell foi fifteen 
\eais \ccoidmg to Hanti, the opet.Uion should be done m the first and 
second stages onh hnt cases ha\e been lepoUed wheic even m the face of 
ascites beneficial lesnlts h.i\e followed splenectomy Talma’s opeiation done 
at the same time as the icmo\al of the spleen, maj desene some slight ciedit 
for the beneficial cfiect 

Fioni the caiefnl blood studies made In I^oscnthaP'^ it would seem that 
splencctonn m P.anti’s sMidiome gi\es the best icsults m the tin oinbocyto- 
peinc group In tlKne ca''es. on the othei hand, wheie befoie splenectomy 
the platelets aie noinial oi somewhat subnoinial and rapidly "increase to 
ennrmons numheis’ aitei opei.ition and icniain high, the lesults aie not as 
satisl.icton 'riiromboses aiifl bemoiibages distinb the piclnie 

H(rni( 7 lvtic h(( tin oi acholuric icteuis is anothei system disease m wdiich 
splencctonn has giadn.illy gamed lecogmtion as appaiently no other therapy 
has to date jiio\eii of ralue Fins disease occuis m two types, the original 
faniihal t\pc being fust lecogni/ed only the beginning of this century by 
I'^Iinkowski and the ac(|uiied t\pc was fiist noted by Flaycin Whether the 
underKing condition is due to an mfiammatoiy distuibance m the spleen or 
not has iicwei been ilaiilied Repeatedly cases have been desciibed riinmng 
through ‘=01 oral geneiations of a famil) and the clinical pictuie in both this 
type and the acipiiied t}jie is ^cly much alike W’hatcvei the cause of the 
original distiirb.mce the spleen seems to mtci fere wnth the noimal existence 
of the red blood cells and as a icsult the patients gradually develop a yel- 
lowish discoloration of the skin and scleia The disease is veiy chronic m 
Its course though following exiiosuie oi othei infections the icteuis becomes 
more marked and fcbi ile att.icks develop 

The most stiikmg semptoms, a'^ is well knowm, aie enlargement of the 
spleen, icterus, mci eased fi agility of the lecl cells with anemia, the presence 
of uiobilm and the absence of bile in the mine, and a positive indirect Van- 
denbergh reaction In some patients pains simulating gallstone attacks have 
been noted, and othei s have developed, as a result of inflammatory reaction 
around the spleen, pains in this icgion as w^cll In the mild cases, where 
anemia, pam and icterus aie slight, it is cpiestionable whether such a serious 
procedure as splenectomy should be attempted, even though it is to date the 
only curative method of dealing with this disease 

The opeiative tieatment by splenectomy has become so well recognized 
wnthm the last few years that some clinics have already reported many dozens 
of cases, with a compaiativel)'^ low'’ moitabty and excellent end-results In a 
recent review of the literature, 184 cases were found 111 which splenectomy 
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had been done It would be strange if, in view of the fact that this is a system 
disease, removal of only a part of the reticulo-endothehal system would be 
curative and that no recurrences following splenectomy were to take place 
In fact, a number of authors have called attention to this possibility, and have 
seen cases where recurrence developed, in one patient as early as four months 
after splenectomy An interesting observation made on the fragility of the 
red blood cells following splenectomy in these cases is that though the patients 
are almost regularly relieved of their symptoms (the anemia and the icterus 
rapidly disappearing) still the resistance of the red blood cells does not ivith 
any regularity increase to the normal 

From this review of the surgical treatment of the various diseases in this 
group. It IS evident that surgeiy has contributed a great deal to the clarifi- 
cation of the functions of both the healthy and the diseased spleen Even 
though at the present time it is difficult to accurately define the indications for 
splenectomy in many^ of these cases, and even much more difficult to deter- 
mine when ligation of the splenic artery should be used instead of splenec- 
tomy, still the more caiefully the cases are studied and the more completely 
they are reported, the sooner will the clinician be able to decide upon the value 
of these two procedures, and in geneial, upon the indications for surgical 
attack m these varied clinical pictures 


346 



SURGICAL TECHNIC OF SPLENECTOMY WITH PRESENTATION 

or NEW INCISION 

By Arthur Dean Bevan, M D 
or Chicago, Irr, 


I HWE foi some time been making a study of the suigical anatomy and 
technic of the opeiation of splenectomy I have done this both on patients 
and on veiy fresh postmoitem material most of it hut a few hours aftei 



Fig I — Anterior view Spleen concealed b> abdominal viscera 
Fig 2 — Spleen covered by the tenth rib 


death, with little change in the tissues I have found these studies have been 
very interesting, and they have given me a mental conception of the anatomy 
of the spleen under normal and pathological conditions, which has been most 
helpful in operative work It is because of this fact that I have ventured to 
present to you briefly the lesults of these studies 

The spleen is normally a small organ weighing about two-hundred grams, 
wedged in the posterior poition of the left upper quadrant of the abdominal 
cavity, completely covered by ribs and completely hidden from view by 
the surrounding structures even when the abdomen is opened widely This 
IS shown in Fig i, a front view of the abdominal visceia In Fig 2, 
I show you the posterior view of the abdominal viscera with the posterior 
position of the spleen The normal spleen extends from the lower border of 
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the ninth to the lower border of the eleventh iibs, and the tenth nb covers the 
centre of the organ and is paiallel with its long axis 

The spleen is wedged in between the diaphragm and the stomach The 



Fig 3 — Concave surface of the spleen 


organ has two surfaces, a convex 
surface in contact with the dia- 
phragm, and a more or less concave 
surface, called the visceral surface 
(see Fig 3), divided into two parts 
by the hilum, an anterior part in 
contact with the stomach and a pos- 
terior in contact with the left kid- 
ney Just below the stomach, and 
beneath the vessels entering the 
lower part of the hiltim, there is a 
small surface, called the pancreatic 
surface which is usually in contact 
with the end of the tail of the pan- 
creas and below this is a broader 
area m contact with the colon, called 
the colic surface, or lower extrem- 
ity of the spleen The upper ex- 
tremity IS directed toward the spine 
The lower extremity, oi colic sur- 
face. rests upon the splenic flexure 
of the colon and is supported by the 
phrenico-colic ligament The ante- 


rior border is thin and 
notched, and the poster loi 
rounded 

You will see that the 
spleen is mosaicked in be- 
tween the surrounding 
viscera and diaphragm 
as a piece of mosaic in a 
mosaic floor, and much of 
its support IS obtained 
from this fact It is, how- 
ever, supported in part 
by the fact that it is com- 



pletely surrounded by 

, f , , Fig 4 — Cross section showing the spleen and its relations 

peritoneum from which 

it receives three peritoneal ligaments which complete its support and hold it m 
its place in the upper abdominal cavity These ligaments are the gastro-spleiuc, 
the phrenico-splenic and the cohco-splemc In Figure 4 the gastro-splenic an 
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the phrenico-splenic ligaments are shown m ci oss-section You will note that 
they aie both foimed of two layeis of peritoneum, one fiom the greatei, and 
one fiom the lesser peiitoneal cavity 

In Fig 5 is shown the postenoi wall of the abdominal cavity showing roots 
of the mesenteric and peiitoneal ligaments which invest the viscera In the 
uppei left aiea, you will note the attachment of the phremco-cohc ligament 
which holds the splenic flexure of the colon in position and which is prob- 


ably the mam suppoit of 
the spleen, which rests 
abo\ e it 

The blood supply of 
the spleen is entirely de- 
rived from the splenic 
ai tery the largest hi anch 
of the coehac plexus, as 
showiim Fig 6 You will 
note that the splenic ai- 
tery supplies branches to 
the pancreas and stom- 
ach and then breaks up 
into five or six blanches 
which enter the hi him of 
the spleen You will note 
that the splenic artery is 
tortuous and the relations 
of the artery are such that 
as we free the spleen from 
its peritoneal attachments 
and rotate it toward the 
median line Ave do not 



make any traction on its pedicle as we are all the time bringing the pedicle 
nearer the origin of the splenic artery The splenic vein begins from the union 
of five or six veins coming out at the hilum and uniting shortly into a single 
large vein which is straight, not tortuous like the artery In pathological con- 
ditions these veins may be r^ery large and very thm-walled 

With this knowledge of the anatomy fully mastered, the removal of a 
normal spleen, as has been done in splenic anemia, is a comparatively simple 
matter It resolves itself into freeing the peritoneal attachments carefully 
with the wet-gloved hand without tearing into the spleen pulp, rotating the 
spleen on its pedicle forward and inward, carrying the stomach and pancreas 
with It , bringing it out of the incision which may be a simple median one , and 
dealing ivith the pedicle by ligating the five or six veins and arteries m five or 
SIX separate ligatures, care, of course, being taken not to injure the tail of the 
pancreas (See Fig 7 ) In pathological conditions of the spleen requiring 
splenectomy, there may be enlargement of the spleen, perisplenitis, or dis- 
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placement of the spleen, which change the normal anatomy and require special 
study Enlargement of the spleen may change the normal spleen weighing 
200 grams to one weighing 2000 grams, and with this enlargement the ana- 
tomical picture IS greatly altered The 2000 gram spleen fills the entire left 
hypochondnum, pushes the stomach to the right, slides over the tranverse 
colon and splenic flexure and descending colon, and comes to occupy the 
greater part of the left abdomen 

The distance from the hilum to the origin of the splenic artery is short- 



ened , the hilum comes much nearer the median line Splenectomy 111 spleno- 
megaly, even of good size without perisplenitis and adhesions, may be with 
adequate incision and exposure a simple matter and mean simply careful free- 
ing of the spleen from its peritoneal attachments, rotating the organ inward 
and downward and ligating separately the vessels at the hilum Splenomegaly 
with perisplenitis and adhesions may furnish the operator doing a splenectomy 
one of the most difficult problems in surgery , here adequate exoosure is essen- 
tial One cannot tell with absolute certainty before opening the abdomen 
whether the spleen is adherent or not, on that account, the surgeon must be 
prepared to handle either a simple or a difficult splenectomy My studies 
have been directed to meet this situation as far as it can be met 


350 



SURGICAL TECHNIC OF SPLENECTOMY 

Many plans of incision have been suggested and earned out in the opera- 
tion of splenectomy, a midlme incision, an incision thiough the left rectus 
saving the neive supply, by keeping the gieatei part of the muscles to the 
outei side of the incision, oi all the muscle to the ontei side as Moymhan has 
done, an incision paiallel with the costal aich, lesecting the costal arch, etc 



Fig 7 — Ligating splenic vessels 


For some time I used a laige S-shaped incision through the left rectus, sav- 
ing the nerve supply by keeping almost all the muscle to the outer side, 
making the incision of sufficient length, as a rule extending it downward 
almost to the lower end of the enlarged spleen, and then, if extensive adhesions 
or other conditions demanded, curved the incision three or more inches out- 
ward dividing the rectus so that a huge flap could be turned upward and 
outward exposing the spleen and all the structures in the right upper quadrant 
of the abdomen, even the entire left half of the diaphragm (See i, Fig 8 ) 
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This incision is a veiy useful one but for several years now I have simplified 
and improved it as a result of operative and cadaver studies I am now iisinif 
for the small splenomegalies and the simple cases a straight midhne incision 
This incision begins in the left angle between the ensiform and the costal 
arch It IS carried dow nward m the midhne to just above the lower border 
of the enlarged spleen For the ordinary case of splenomegaly, this lone nnd- 
line incision will suffice 



Fig 8 

I- — Old Bevan incision 2 — New Be%Tn incision 

3 — Exposure obtained 4 — Closure 

Where because of adhesions, or other difficulties, additional room is 
lequired, the incision should be enlarged by dividing the rectus as shown in 
2, 3, and 4, Fig 8 This will give the largest possible exposure as you can 
demonstrate on the patient or fresh cadaver (Figs lo, ii ) The closure is 
made m the usual way with the addition of fiiA'^e or six sets of large button 
tension sutures I have been surprised and very much gratified to find suci 
a simple and satisfactory solution to this problem 
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These mcisions cany hltle nsk of heinia as iheie is no injiny to the neive 
supply of the abdominal wall See Fig 9. showing the neive supply They can 
give adequate exposuie in all cases 

With the full and complete knowledge of the suigical anatomy involved 
the spleen can be fieed fiom the suiiounding peiitoneum, usually by the sense 
of touch with the wet-gloved hand If adhesions aie present these can be for 
the most pait exposed and caied foi undei the eye I can see little place for 
the use of clamps to clamp the pedicle in splenectoni}^ I am quite conveited to 
the position that ligating the vessels sepaiately is much the safei and better 
way Packing the space fiom which the spleen has been fieed with large packs 
wiung out of veiy hot noimal salt solution, as suggested by W H Mayo, is of 
distinct value, noimal salt solution seems to be of gieatei value in pioducing 
coagulation than steiile watei Oc- 
casionally a layei of peiitoneum 
binds the spleen to the diaphragm 
firmly and is difficult to sepai ate 
with model ate foice with the 
gloved fingei In these cases one 
can leave this to the last and ligate 
fiist the pedicle proper, and then 
between clamps divide this perito- 
neal adhesion 01 ligament 

The uound should be closed, if 
possible, without diainage If it 
IS necessary to leave m a pack to 
control bleeding from a large sui- 
face, this should be removed under 
gas aniesthesia forty-eight to sev- 
enty-two houis latei, and the 
wound closed completely except 

for a lullbor tube left in down to pic 9 — Showing mcision and the nerve supply and 
the site fiom which the packing closure 

has been removed If possible this tube should be shortened daily and lemoved 
entirely within a few days 

I believe that it is well woith while for anyone undertaking this work to 
make a careful study of the anatomy involved in splenectomy on a dozen 
or more perfectly fiesh cada-veis The best way to secure this mateiial is to 
arrange with some friendly pathologist to have the opportunity of making 
abdominal incisions and study the spleen for a half houi before he makes 
his postmortem examination This will give you a conception of this field 
which will prove to be of gieat service to you in your operative work 

I would urge a ti lal of the spleen incision which I have described 
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SPLENIC ENLARGEMENT WITH CIRRHOSIS OF THE LIVER 

(banti’s syndrome) 

By John B Deaver, M D 

A^D 

S P Reimann, M D (By Invitation) 

or PniiiADnLPni Pa 

Since good surgeiy aims to produce physiological effects for definite pur- 
poses, the results obtained will depend on the surgeon’s conception of the pre- 
operative conditions and on his idea of how he wants to change them But 
with the spleen, oui knowledge of the physiology is less precise than that of 
many other surgical conditions , oui ultimate aim is — naturally, cure of the 
patient, but since our working knowledge of splenic diseases is limited, our 
conception of how we want to accomplish a cure is also limited So we just 
grossly extirpate the organ and watch for lesults, trying to fit them to the 
maze of theories which suiiounds the status of the function of the organ We 
find but a hazy path mapped for us in the diseased spleen, and we know so 
little of what occurs aftei ue have removed the organ Fortunately, however, 
there are a numbei of beacon lights which point the way for our surgery, 
empiric though it is at present In Banti’s disease, we know by experience 
that well-selected cases are cured by splenectomy, but unfortunately, selection 
of the proper case is not subject to any very definite criterion, except that the 
spleen must be removed early, befoie changes, which we are pleased to call 
secondary, have occurred And yet splenectomy sometimes proves beneficial 
in late cases kluch to our surprise, the following patient recovered extraor- 
dinarily well Man fifty-two, three years previously had hiematemesis and 
melena, mild pain in upper abdomen, treated for a year for peptic ulcer, at 
which time enlarged spleen and moderate anemia were noted On admission, 
his spleen reached to the symphysis, was quite hard, and more or less fixed , 
liver also enlarged, edge jialpable, very hard, considerable ascites He was 
tapped once, and ten litres of fluid removed from the abdominal cavity 
Blood count showed 6o haimoglobin, 2,500,000 red cells He vomited small 
amounts of blood several times General appearance cachectic Splenectomy 
performed after transfusion and followed by transfusion Patient was tapped 
five times during a period of eight months after the operation, smaller amounts 
being obtained at each tapping until merely a quart was obtained at the 
last tapping Haemoglobin one year after operation, 80 per cent , 4,250,000 
reds, white cell count normal Strength below par, but very much increased 
Apparently splenectomy has prolonged his life, undoubtedly it increased his 
usefulness And yet this was a late case It is seldom easy to distinguish 
a primary from a secondary splenomegaly, especially clinically, not a little 
because one of the ways we use to say that the spleen is the “primary” source 
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of the trouble, is to discover that a cure results when the spleen is removed 
So let us examine our experience to see how accurately we can tell when the 
spleen should be removed, at least to a degree sufficient to satisfy our present 
practical needs 

But first, let us consider some of the ideas concerning the function of the 
spleen It is not an organ necessaiy to life, for it can be removed and the 
patient continues to live in quite comfortable health, qualified, however, by the 
statement that its presence or absence may make considerable difference when 
certain emergencies arise For example, in certain animals, at least, the spleen 
contains so large an amount of blood, apparently so well “sheltered” from 
transient deleterious influences, that if the animal is quickly poisoned with 
carbon monoxide gas, enough blood can he sent into the general circulation 
from the spleen to spare the life of the animal Animals which have been 
splenectomized have no such reservoir of good blood to tide them over the 
emergency Probably other demands, more physiological, are made upon this 
organ from time to time It can produce red blood-cells in adults as a resump- 
tion of a fetal function, when demands are made The part pla)’^ed by the 
spleen in the destruction of worn out blood cells is quite important The 
exact mechanism is still under consideration, but according to good evidence, 
many red blood-cells are destroyed in the circulating blood, being prepared for 
destruction in the spleen perhaps, and then then products are phagocytosed in 
the spleen It stores iron against future needs , it has to do wnth the trans- 
formation of haematoidin from broken dowm hcemoglobm into bilirubin It 
has something to do with antihod}'^ formation , possibly it helps in resistance 
to certain infections, it suiely has more resistance to secondary tumor growth 
than most other organs The less said about its relation to metabolism the 
better, since authorities are m utter disagreement Its relation to the lymph- 
nodes, the bone mai row^ and the wdiole reticulo-endothehal apparatus is showm 
by the behavior of those structures after splenectomy 

To sum up, just as we may, for purposes of convenience, divide disease'; 
of the spleen into primary and secondary ones, so we might divide its func- 
tions into primary and secondary ones, that is, wm may consider primarj^ 
those functions wdiich the spleen itself has, and those secondary, wdiich the 
spleen shares very intimately with other organs, specifically, the lymph-nodes 
the bone marrow and the reticulo-endothehal apparatus We might consider 
its reservoir function a primar)- one, since, wdien the spleen is removed, this is 
gone We might also considei its contributions to the liver by w^ay of the 
splenic vein, a primary function, since, when splenectomy is performed, while 
some of this function is taken over, no doubt, by the remainder of the reticulo- 
endothelial system, the latter nevertheless, is not so intimatel)' connected wnth 
the liver, which interests us in Banti’s disease And yet perhaps it is more so, 
since Kupffer’s cells right in the liver are very important parts of the reticulo- 
endothehal system Such functions as the formation of antibodies, etc , might 
well be called secondary, because when the spleen is remo\ed, they are taken 
up so quickly by other organs 
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In disease, we can quickly list conditions in which the spleen is secondarily 
involved, oi is only one of many pails diseased We mention the leukemias, 
continuing thiough malaiia, syphilis, to enlaigements due to chionic passive 
congestion fioni cential, caidiac, peiipheial, and poital causes Gaucher’s 
disease may begin m the spleen, but in our experience with thiee cases, 
lemoval of the spleen quite eaily led to no cessation of the condition, foi these 
patients died latei of general involvement of the leticulo-endothelial apparatus, 
one child opei ated at eight, dying eleven yeai s later This leaves us to consider 
the diseases apparently beginning m the spleen, exclusive of tuinoi s, of course 
What have they m common^ Fust, the etiology is unknown , immediately the 
etiology IS known, the condition automatically ceases to be one of them Sec- 
ond, theie IS splenomegaly, leading to a weight seldom less than 500 gins 
and seldom moie than 2000 gins Tlieie is anemia, model ate, and of the 
secondary type Then the symptoms piesent individual peculiarities Some 
patients have hemorrhages, petechial, so that a veritable puipura is produced, 
or laiger, as melena or hcematemesis Some show a slight jaundice fiom the 
beginning, otheis show paioxysmal jaundice with biliuna, and even hsemoglo- 
binuiia Some show lapid loss of strength and weight, others maintain good 
nutrition, some develop ciirhosis of the liver early and rapidly, some appar- 
ently do not develop this condition at all , others begin to develop cirrhosis 
after a long period of time, yeais perhaps, whereupon it may occur quickly 
or slowly, some develop ascites eaily, others late, or not at all These and 
other symptoms make it no moie probable that we are dealing with a uniform 
condition than that we aie dealing with jaundice, which, as we all know, was 
at one time considered a disease pa sc Flow shall we approach these puzzles 
Pei haps It is better at piesent to considei them variations of one and the same 
thing as far as treatment is concerned, but as riddles, soluble in the future as 
far as their philosophy is concerned 

The complex first described by Banti 111 1882, and bearing his name, still 
remains a distinct disease entity, in spite of efforts to pi ove it to be secondary 
to infection and various other conditions With others, we consider it so 
much a primary disease, that wheie there is the least hint of a real etiology, 
we cease to think of it as Banti’s disease, a view which will, m all proba- 
bility, require modification, but one which is still useful at present In other 
words, what you do know, immediately proves that what you do not know is 
not present 

The disease is characterized by chronicity, although some few cases run a 
fairly rapid course, it begins with splenomegaly from progressive indurating 
connective tissue proliferation, and anemia of moderate degree somewhat simi- 
lar to rather severe chlorosis, a stage lasting sometimes for years This is fol- 
lowed by enlargement of the liver progressing through a year to eighteen 
months, with or without mild icterus This is then followed by the ominous 
shrinking of the liver, and its secondary manifestations of ascites and other signs 
of Laennec’s cirrhosis Seveie ictcius and the hemorrhagic diathesis are not 
very common The spleen attains a certain size and remains so , when liver 
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shrinkage begins, death occurs in approximately one year The enlargement 
of the spleen, at this stage, seldom less than looo gms , is much greater than 
occurs m ordinary liver ciirhosis, in which the spleen is also enlarged The 
anemia in all probability is due not so much to increased blood destruction, 
as to diminished blood formation, there is a lack of normoblasts, reticu- 
lated cells, etc Probably the best view is that some toxic or infectious, 
but extremely poorly defined substances, are formed in the spleen which 
lead to fibrosis of this organ, to inhibition of the bone marrow, and to 
the secondary cirrhosis of the liver Parenthetically, the cirrhosis of the 
liver begins very frequently in the left lobe, and at all stages is likely to be 
more marked in this lobe than m the right, for anatomical reasons, such as 
we have described in other communications 

The diagnosis then rests, first on enlargement of the spleen for no appar- 
ent cause, m an otherwise fairly healthy individual The examination ot the 
blood reveals an anemia, sometimes like that of a secondary anemia, at other 
times resembling chlorosis There are few, if any, normoblasts and reticu- 
lated cells Great care must be exercised in the examination of the white cells, 
for aleukemic leukemias occur with enlargement of the spleen, and examina- 
tion of the blood m this condition, or at the time of aleukemia may show 
normal numbers, and even a normal differential count, although sometimes 
abnormal white cells are discovered Frequently also, m aleukemic leukemia, 
the tendency is for other lymphoid structures to be enlarged, whereas in 
Banti’s disease, it is the spleen and the spleen alone The greatest difficulty 
is afforded by cases of primary cirrhosis of the liver in wdiich the spleen is 
enlarged, but seldom to the same extent as in primary Banti’s disease, to which 
might be added that in true Banti’s disease, wdien the liver is cirrhotic, the 
chances of cure by splenomegaly are unpromising, with exceptions, however, 
as noted above Given a somewhat cirrhotic liver at operation, it is ahvays 
much more fibrosed in Laennec’s cirrhosis as compared to the size of the 
spleen, than it is m Banti’s disease, except in the terminal stages In other 
words, the spleen is very much larger in proportion to the damage in the 
liver in any case of Banti’s disease Other criteria for the differentiation of 
splenomegaly secondary to cirrhosis of the liver, and splenomegaly primary 
and occurimg before cirrhosis of the liver are as follow^s 

The spleen in Banti’s disease is tougher m consistency than m cirrhosis 
Pen-splenic adhesions may or may not be present Previous X-ray treatment 
may stimulate them, although this is extremely difficult to determine, because 
we do not know what was there, or what would have been there if X-ray 
treatment had not been instituted As an example, a man tw^enty-eight years 
old was operated about six weeks ago, his only’^ complaint being a very much 
enlarged spleen which made his abdomen feel heavyq and interfered with his 
agility as a structural steel erector He had no anemia and no symptoms of 
any kind This enlarged spleen had been noticed for two years and had been 
treated on three successive occasions quite intensively with the X-ray, the 
organ shrinking considerably the first time, the second time less and the third 
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time scaicely at all He came to us foui weeks after the last of his three series 
of X-iay tieatments He had no anemia, but a leukopenia of 2000 The white 
blood-cells increased to piactically a noimal count over a period of two weeks, 
tbe most obvious cause of the leukopenia being the X-ray treatment At 
operation, his spleen was found adherent superiorly and postenoily, but was 
easily delivered and lemoved It weighed 2300 giams He made a good 
operative recovery What effect the X-ray had m producing the adhesions is 
unknown A sclerosing phlebitis is common in Banti’s disease and unusual 
m secondary splenomegalies This condition makes for technical difficulties 
m isolating and ligating the vessels The spleen m Banti’s disease on sec- 
tion IS a lighter red than the spleen secondary to cirrhosis of the liver, and 
much lighter led than that of a spleen secondary to cardiac decompensation 
There is less blood pi esent m Banti’s disease than m either of the other condi- 
tions Furthermore, it is fiimei, denser, fleshier, early, the follicles perhaps 
are more prominent because of fibrosis aioiind cential arterioles, later, the 
follicles and pulp aie indistinguishable because the fibrosis, as it spreads cen- 
trifugally fiom the centies of Malpighian follicles, is met by a fibrosis which 
began m the pulp The leason foi less blood is found microscopically, there 
IS nan owing of cavernous veins and sinusoids fiom reticulum fibre thickening 
and fibrosis The spleen in cirihosis and other conditions will piobably show 
dilatation of the sinusoids and endothelial hyperplasia There is little blood 
pigment 111 the spleen of Banti’s disease 

To sum up, our latioiiale m any case of splenomegaly is to hunt for all 
possible etiologies Failing 111 this, we consider the case a pi unary spleno- 
megaly from the criteria above discussed We contemplate, then, the removal 
of the spleen This is governed, to a ceitain extent, by the tune of the disease, 
by the presence or absence, as far as can be determined, of the secondary 
cirrhosis of the liver, by the blood count and by the serious symptoms of 
bleeding Transfusion before operation is indicated \Nhen the hjemoglobm 
is below 50 per cent At all events, donors are ready for transfusion after 
the operation, because not only may there be considerable venous oozing from 
adhesions, but the enlarged spleen, weighing sometimes 2000 grams, contains 
a considerable amount of blood which is lost to the patient Operation is, 
therefore, never done hastily and without careful prolonged study of the 
patient The effects of radium or X-ray treatment in temporarily reducing 
the size of the tumor are sometimes utilized in order that the tumor be smaller 
for the operative procedure In any event, the operation is not an easy one, 
both because of the patient’s condition, and because of inherent technical diffi- 
culties, especially since most of the cases come to operation in an advanced 
stage of the disease when adhesions are sure to be present, so that the vessels 
111 the pedicle are apt to be sclerosed, and the capsule of the organ is easily torn 
Unless the spleen is enormously enlarged, the pedicle can be reached ante- 
riorly after the stomach has been drawn well to the right and the gastro- 
splenic omentum has been divided In Older best to reach the vessels in the 
pedicle, any adhesions present should be separated and the spleno-phrenic fold 
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of peritoneum divided, after which the spleen is turned over and the vessels 
aie seen This is, however, not always a simple procedure The adhesions 
are apt to be dense, and may contain latge veins which must be divided, as the 
spleen is gradually mobilized Venous oozing must be controlled by hot gauze 
packs m the splenic bed With the gastric or under surface of the spleen thus 
exposed and drawn into the wmund, the vessels m the pedicle are cut, great 
care being taken to avoid injuring the tail of the pancreas The ligatures are 
applied separately to each vessel as it is identified, and the vessels cut as close 
as possible to the spleen Aftei bleeding from the pedicle has been controlled, 
the packs are removed, bleeding m the subphremc space is checked and the 
abdominal incision closed after absolute hemostasis No drainage is used 
In the after care, if the immediate shock and loss of blood, if present, are 
successfully combated, the patients usually recover from the operation quite 
uneventfully Since rve know’’ of no specific cause of the disease outside of 
the hypothetic noxfe m the spleen which is now removed, w’e have no specific 
advice to give the patients, beyond general care and attention It is our 
experience, that when the patient has come to us early without much reduction 
m strength, recovery after the operation is quite rapid and satisfactory, but in 
patients such as the first quoted, there may remain an invalidism, lasting for 
a long time, but, wnth few exceptions, an invalidism which is considerably less 
than was present before splenectomy Most patients who were previously 
unable to work can at least work at something, a few’ months after opera- 
tive recovery Blood counts have been made post-operatn ely in all of our 
patients, some extending over years Some have blood wdiich is not quite 
normal, there being some little change m the morpholog}’’ of the cells, or a 
slight anemia, or a slight leukocytosis, at least something not quite normal 
This IS contrasted with others wnth noimal blood counts, and several patients 
splenectomized for traumatic rupture of the spleen, in whom, after a number 
of months, the blood count returned to normal We have had no recent 
opportunity to examine a patient some time after splenectomy, to discover 
w’hether any of our patients developed the curious hyperplasia of the abdomi- 
nal lymph-nodes, or developed an accessory spleen such as is described in 
the literature To sum up, briefly, w’e feel that splenectomy, if it has not cured 
completely some of our patients, has at least cured a few, and has rendered 
all of them more useful citizens and better able to do some daily tasks 
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UNCLASSIFIED TYPE OF SPLENOMEGALY^ IN CHILDREN 

By James Morley Hitzrot, M D 
or New York, N Y 

Enlargement of the spleen in children while not laie is not common 
and the vaiions vaiieties bear a close lesemblance to the splenomegalies found 
in adults 

Aballi (Vida Nncva, Havana, vol xx, pp 333-504, Dec, 1927) in 7200 
children found 470 with enlarged spleens The enlargement was due to 
syphilis in 170, intestinal paiasites thirty, malaria thirty Antemias of the 
various types as well as hjemolytic jaundice aie not common m Cuba and 
the cases of von Jaksch’s anaemia were in most cases due to syphilis 

Among the diseases of the blood with anaemia in children, malaria, syphilis, 
rickets, ion Jaksch’s anaemia, haemolytic icterus, the purpuras, Gaucher’s 
disease and certain congenital differences in liver size with splenomegaly are 
among the more frequent forms 

During the past fourteen years, four unusual cases of splenomegaly with 
anasmia in childien have come to splenectomy at the New York Hospital, and 
which have, as time has elapsed, made us question our original diagnosis 
The first case Maigaret M was reported by Stillman (Ameiican Journal of 
Medical Sciences, Feb , 1917, vol elm, p 18, Case i) and by me m the same 
year (Published report — Annals or Surgery, May, 1918, Case 10) as a case 
of von Jaksch’s aiicemia The other three cases have not been reported previ- 
ously All three were members of the same family ( See Diagram i ) 

The mam event which has given us cause to wonder just where these 
cases belong in the gioup of splenomegalies is the result of the shower of 
nucleated red cells which appeared immediately after the splenectomy, and 
which 111 Case i has persisted for fourteen yeais, the nucleated red cells 
remaining five to one in the differential blood count up to the pi esent 

Alvaro B Case 2, operated on in 1920 had a similar shower of nucleated 
red cells with other variations in the red cell a little moie marked than Case i, 
but with the same persistence of the nucleated red cells for eight years In 
this case the nucleated red cells have been five to eight tunes the nucleated 
white cells and are a predominant feature m the smear at present and have 
been so throughout 

Armando B Case 3, operated on 111 1920 (brother of Case 2) showed the 
same shower of nucleated red cells immediately after splenectomy and this 
condition persisted up to the tune of his death from acute meningitis, in 1922 
Victoria B Case 4 (sister of Cases 2 and 3), splenectomy m 1922, 
showed a similar shower of nucleated led cells five to eight tunes the white 
cells following splenectomy and this has persisted for six years 

All the above cases showed a few nucleated red cells previous to the opera- 
tion, but the high percentage following splenectomy has struck us ' as a 
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peculiarly constant feature not present in the other cases of splenectomy m 
children which we have studied 

Nucleated red cells are present in anaemia in children from various causes 
but not 111 such large numbers 

Hirshfeld {Enzykld Klin Med , Berlin, 1920) states that nucleated red 
cells are commonly found m the blood in von Jaksch's anaemia and rarely may 


Diagram I 
Betlua 

Father Mother 



be present in as high a number as 1000 to 2000 per c mm In addition to 
normoblasts, megaloblasts are also of common occurrence 

Ostrowski {Tahr f Kindei liedk, 73, 1911) found numerous nucleated 
red cells m the bone marrow m cases of von Jaksch’s anaemia 

Cooley, Witwer and Lee (Ameiican Journal Diseases of Clnldien, vol 
xxxiv, pp 347, 363, Sept , 1927) report seven cases of splenomegaly m 
children with bone changes which closely resemble Case 3 m this senes 
They consider the type as — “a form of haemolytic anaemia developing in early 
life and dependent upon some congenital defect mthe haemolytopoietic system 
Clinically some resemble von Jaksch’s anaemia while others resemble an atyp- 
ical haemolytic jaundice ” 

They give the following reasons for a definite clinical grouping 

1 Congenital cause Hereditary syphilis is not a factor 

2 Blood picture Striking evidence of bone marrow stimulation ^ 
absence of increased red cell fragility Marked nucleated red cell increase 
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3 Hemolysis They believe the skin pigmentation is evidence of a 
chronic hasmolysis 

4 Bone changes Curious striation of the long bones with thinning of 
the cortex as evidenced by the X-ray Skull changes due to increased width 
of the chploe and thickening and striation of the outei table (Gansslen 
“Turmschaedel” in the familial type of hremolytic icteius are considered simi- 
lar, Dcutsch Aichiv f klin Med, pp 140-210, 1922) Cooley found no 
similar changes in the bones in rickets, syphilis 01 the non-htemolytic anaemias 

5 Peculiar facial ap- 
pearance Mongolian 
facies, with thick cranial 
bones and prominent 
malar bones 

Other observers (von 
Jaksch, Wieland, Cleve, 

Lehndorf, Pianese) have 
described nucleated red 
cells in the blood as a 
frequent feature in 
von Jaksch’s anaemia and 
Hayem and the French 
observers have reported 
frequent nucleated red 
blood cells in haemolytic 
icterus, but neither Still- 
man nor myself have been 
able to find descriptions 
of a blood picture which 
in any way simulates the 
enormous number of nu- 
cleated red cells (220,000 
per c mm , or higher) which have appeared after splenectomy in the cases 
here reported 

Krumbhaar (The Spleen and Anemia, Phila , 1918) considers Case i as 
a type of haematogenous icteius liut in this condition, be it the acquired or 
the familial type, we have found no reference to a similar blood picture 
following splenectomy 

Another feature in all four cases is the onset of the disease in the second 
year with the appearance of a curious tint to the skin, bluish-white sclera, 
vomiting, loss of appetite and weakness The onset was most acute in Case 3, 
and less marked in Cases 1 and 4, but all had a definite period at which the 
above symptoms predominated 

The third feature of interest was the lack of growth and development 
in these children This was most marked in Case i, who at nine years 
looked like a girl of three and in Case 4, who at fourteen looked about 
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Tig I — Tibia and fibula 


Note thin corte\ and cross stnations in 
the medullary bone 
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eight years of age, and in all the cases sufficiently old to test their mental 
reactions these approximated the age appearance rather than that normal for 
their respective ages 

This arrested development was also markedly altered following splenec- 
tomy and in two of the cases (Case i and Case 2), after a short interval, they 
began to grow normally and to develop the mental traits characteristic of 
their real age In Case l these changes were so marked that at the end of the 
first year the child seemed a different individual In the girls, menstruation 
and puberty were both delayed, probably due to the anaemia, and in Case 4 

j — — it appeared at approxi- 

^ ^ ' mately the same period 

' ^ (sixteen-seventeen years) 

as m Case i The living 
boy. Case 2, has not yet 
reached puberty Case 2 
showed a number of skel- 
etal changes, namely de- 
fects in the development 
of the bones of the skull, 
thickening of the skull 
with a curious striation of 
the outer table and thin- 
ning of the cortex and 
striation of the long bones 
(see case report) and ot 
the teeth (X-rays) Simi- 
lar changes have not ap- 
peared m the other cases 
At no time have any 
of these children shown 
any symptoms characteristic of rickets, nor have the X-ray pictures of their 
long bones shown any of the lesions of the epiphyses characteristic of rickets 
Syphilis as a factor in all four cases can be eliminated if a negative Was- 
sermann is trustworthy The parents and the children have given negative 
Wassermann reactions in both antigens on more than one occasion 

The question of classifying them as types of hsematogenous icterus seem- 
ingly can be denied 

The reaction to hypotonic salt solution is but little different from normal 
Hi o 6, o 56, H3 o 35 to o 25 and the resistance was increased slightly after 
splenectomy Hi o 68, o 63 , H3 0 49 to o 25 

Urobilin was present in traces in the urine and in the blood but never in 
excess and there never was any trace of jaundice on the skin or on the sclera 
The sclerae in fact were bluish-white and more characteristic of a high grade 
anaemia than of jaundice 

In the three cases in the same family the familial type of haematogenous 
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icteius seemingly can be eliminated as iso-agglutination of the red cells was 
not piesent in any of the thiee cases and theie was no obtainable history of a 
familial jaundice on either the paternal oi the maternal side and other children 
m the same family wei e normal 

Except in Case i, malaiia did not entei as a possible factoi and in Case i 
Stillman doubts it as a factoi and lepeated examinations of the blood and 
smeais of the spleen failed to show any evidence of malaria 
In none of these cases were any intestinal pai asites found 
The pathological lepoits upon the four spleens do not help m making any 
definite diagnosis Case i was considered as significant of von Jaksch’s anie- 



Fig 2a 

mia by Stillman It contained a much laiger peicentage of myelocytes than 
was found in the other cases This was also the largest spleen, weight 1420 
gms The smallest spleen (Case 3) weighed 432 gms 

In the other spleens there was no hyperplasia of the pulp cells, the Mal- 
pighian bodies seemed normal, the capsule and the trabeculse were not thick- 
ened There was no evidence of myeloidization and except for a slight 
increase in the blood content there was nothing significant 

Doctor Elser stated that the structuial changes in the spleen are relatively 
slight and are not characteristic of any definite clinical condition 

CASE REPORTS 

Case I — Margaret M , age nine years, was admitted to Doctor Conner’s service 
April 19, 1913 Family history negatue She had had measles in infancy, but gave no 
history of rickets , at two years of age she had an attack of malaria and since that time 
her spleen has been persistently large Malarial organisms had never been demonstrated 
in her blood, at the time of the first attack she was living in a district in which malaria 
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was prevalent, and for the nevt siv years she suffered yearly with attacks of intermittent 
chills and fever Patient well nourished and developed Heart enlarged, apical impulse 
tapping, and a blowing systolic murmur was heard at the apex and transmitted but a 
short distance into the axilla The liver dulness extended from the fourth rib to 8 cm 
below the costal margin The splenic dulness began in the axilla at the eighth nb, and 
the organ almost filled the left flank, extending to 14 cm below the costal margin and 
almost to the median line at the level of the umbilicus The spleen was hard and smooth 
and not tender There were large, slightly tender glands under the angle of the jaw 
Weight fortv-seven pounds Eye-grounds and ears negative Blood cultures and Was- 

sermann negative Von Pir- 
quet test faintly positive The 
stools constantly positive for 
stercobihn and negative for 
bilirubin and blood The urine 
showed a varying output of 
albumin, from none up to a 
heavy precipitate, with occa- 
sionally a few casts Urobilin 
was constantly present The 
phenol sulphonephthalein out- 
put was 80 per cent in two 
hours The red cells 2,300,000, 
haemoglobin 25 per cent , color 
index 05 White cells 8100, 
polymorphonuclears 58 per 
cent , lymphocytes 36 per cent , 
eosinophiles i per cent The 
red cells exhibited marked poi- 
ki!oc3'tosis, anisocytosis, polv- 
chromatophiha, and basophilic 
granulation There were fift)- 
three nucleated red cells for 
every 100 whites, 4300 per 
c mm A test of the resistance 
of the red cells showed that 

Fig 3 — Humerus and radius and ulna Note conditions similar to hiemolysis began at 062 per 

that m Fig i with more pronounced cross stnations ,, j 

cent NaCl, and was complete 

a.^ 044 per cent Vital staining cells made up about 35 per cent of the total number ot 
red cells Repeated attempts to find malarial parasites were unsuccessful One examina- 
tion of blood serum showed no urobilin but a faint trace of bilirubin 

Her temperature varied between 100 and 102 degrees She was given arsenic until 
her tolerance limit was reached, and then put upon quinin, a few doses intravenouslj , 
but most by mouth Following the administration of the quiniii her temperature fell 
during two days from loi to 98 but later rose again During her second week in the 
hospital she developed a dry pleurisy which was relieved by strapping Her red cells rose 
gradually to 3,900,000 and hmmoglobin to 43 per cent , the index remaining at about 0 5 
The nucleated red cells rose to 121 for every 100 white cells, fell to 3 and later rose 
again to 27, but were constantly present Megaloblasts were found constantlj The 
white cells varied somewhat, but rose to 13,500 before her discharge on June 16, igi 3 
She was much improved and spent the summer in the country, in the fall she com 
plained of pains in her legs and weakness and began to lose ground She was taken out 
of school, gradually became worse and was unable to get about She was readmitted to 
the hospital, January 12, 1914, at which time she showed marked pallor of the skin an 
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mucous membranes The heart signs were essentially the same as on former admission 
The liver dulness extended from the fifth rib to lO cm below the costal margin The 
spleen had increased in size and now extended to within two fingers breadths of the sym- 
physis and 2 cm across the median line The lymph-nodes were not generally enlarged 
Red cells numbered 2,400,000, hremoglobin 25 per cent , color index 0 5 White cells were 
15,000, polymorphonuclears 40 per cent The nucleated red cells were present constantly 
m small numbers Her weight was forty-seven pounds Urine showed only a faint trace 
of albumin and no casts Temperature between 100 and 103 degrees During the next 
two months she received arsenic most of the time She sliowed no improvement and she 



Fig 4 — Femur and peUis Condition similar to that in Figs i and 3 Note tvidth of rami of ischium 

and pubis 


was transferred to the First Surgical Division and Doctor Hitzrot did a splenectomy on 
March 21, 1914 

Splenectomy — High left rectus incision, no free fluid in abdomen Moderate amount 
of perisplenitis with adhesions to under surface of diaphragm, to coils of the small intes- 
tines at the lower pole, omental adhesions about hilum and anterior border Adhesions 
separated by blunt dissection, the vascular ones cut between ligatures After freeing the 
spleen on all sides a heavy clamp was placed on pedicle and pedicle tied, spleen removed 
and ligature tied a second time about the pedicle Hiemostasis was good, some slight 
oozing from adhesions that had been broken up Peritoneum closed with plain catgut, 
skin muscles and fascia closed m layers with through and through silkworm gut tension 
stitches Several accessory spleens like medium-sized beans were left near cut end of 
pedicle Hypodermoclysis was given during operation 

Following the operation she had a stormy convalescence with sharp temperature 
reaction, though the wound healed promptly The day following the operation she had 
a marked normoblastic crisis, the nucleated red cells numbering more than 25 for each 
white cell During the next six weeks she improved noticeably, the red cells rising to 
4,100,000 and hiemoglobin to 40 per cent , the index remaining about 0 5 The white cells 
varied between 13,000 and 16,000 The nucleated red cells dropped in number rapidly 
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but rose again until upon her discharge on May 5, 1914, they numbered five times as 
many as the white cells After leaving the hospital she continued to improve and when 
last seen February 6, 1916, she seemed well in every way and weighed eighty pounds 
At that time the blood examination was red cells 4,600,000, hemoglobin 65 per cent 
color index o 7, white cells 19,000, polymorphonuclears 31 per cent , nucleated red cells 
138 for each 100 white cells, 2 of these being megaloblasts The blood picture was essen- 
tially the same as upon her first admission to the hospital, except for the fact that the 
number of red cells and the haemoglobin percentage were both increased 



Fig 5 — Upper end of tibia and fibula Condition similar to Fig i, but striations less pronounced 

Examination of stained blood smears after splenectomy by Doctor Stillman show 
an overwhelming predominance of nucleated red cells, about 28 nucleated red cells for 
every white cell seen The nucleated red cells exhibit every t}'pe, there being a large 

number of megaloblasts and a few microblasts The red cells as a wFole are extremelj 

irregular in shape and size, and stain very poorly Manv of the cells are v'erj large and 
more or less laminated as if dragged out in the smearing and thus partly broken up M 
some instances these large cells possess enormous pale homogenous nuclei and a few 0 
these large nuclei are seen free on the slide There is a moderate amount of aso^ 

philic degeneration and also a moderate amount of polychromatophilia Many o t ese 

nucleated red cells show actively dividing nuclei A differential count of 50 Icucoc 
revealed the following 
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Polymorphonuclears — neutrophiles 42, basophiles i, lymphocytes 6, mj'-elocytes i, 
nucleated reds 1420 

Pathological Repot t — Splenomegaly with mveloidization (von Jaksch’s anaemia) 
Spleen is much enlarged but is of approximately natural shape and shows no exten- 
sive notching Capsule is everywhere smooth and transparent Spleen measures, after 
fixation in formalin, 20 cm in length, by 13 cm in maximum width, by 8 cm in thickness, 
weight (fresh) 1420 gms On section the cut surface bulges considerably, is of a uniform 
dark brown color, smooth and shining and rather firm and leathery to touch No trabec- 
ulae or h mph follicles can be distinguished, the color being quite uniform throughout 



Tig 6 — Chest Note width of ribs and relati\ely large heart 


Microscopic sections show considerable congestion and considerable diffuse connec 
tive tissue increase, most extensive along the trabeculse, around the blood-vessels, and 
also occurring diffusely throughout the spleen tissue Almost no lymph tissue is recog- 
nizable, only occasional small clumps of lymphocytes being seen and no structures resem- 
bling follicles are noted Everywhere throughout the spleen tissue there are seen numer- 
ous collections of cells, with large oval or globular, pale staining vesicular nuclei mostly 
containing one or two prominent nucleoli These cells have, for the most part, a scanty, 
ragged, granular cytoplasm but in intimate relation to these cells there are also seen 
other cells which are entirely similar in appearance save that the cytoplasm is filled with 
eosinophilic granules Occasional similar cells are also seen with some small collections 
of deeply basophilic granules All these cells, both from their general morphology and 
the fact that some of them contain eosinophxles or basophilic granules, must be considered 
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as myelocytes They he for the most part, m groups between or around the blood 
sinuses, but small numbers of similar cells are seen scattered among the blood cells m 
the sinuses Small numbers of nucleated red blood cells are seen both with and without 
the sinuses One large irregular giant cell was seen which had a deeply eosinophilic cyto- 
plasm and five or six nuclei grouped at one end The enlargement of the spleen and the 
destruction of the lymph tissue would seem to be due to the extensive production of my'e- 
locytes between the sinuses The condition is essentially one of myeloidization and when 
the clinical course is taken into consideration, a diagnosis of von Jaksch’s anjemia seems 
to be justified 

Patient has been under observation at yearly intervals In 1925 she had a marked 
phlebitis of the veins of the right leg which subsided but left a little swelling She was 
married in 1926 and m 1927 was delivered of a dead child at term Following parturition 
she had a rather stormy time and her haemoglobin dropped but in December, 1927, it had 
leturned to 45 per cent Throughout the fourteen years she has been under observation 
the nucleated red cells have been present in larger numbers, ranging from 45,000 to 
220,000 per c mm Her condition is at present satisfactory and except for the anaemia and 
blood changes she has no physical signs that are other than normal ( See Chart, Case i ) 
Case II — Alvaro B , age four, was admitted to the New York Hospital (Cornell 
Division), March 18, 1920, with the complaint that he looked yellow and pale, was weak 
and did not grow 

His present illness began two years ago when he became weak, complained of pain 
m his left side, did not eat and vomited occasionally His abdomen gradually became 
swollen No history of fever was obtained 

His past history was essentially negative Child was full term and normally devel- 
oped at birth and quite well up to two y'cars of age when present illness began Since 
then he has been weak and sick and does not eat or grow 

Family Htstoiv — Father and mother are living and well No history of syphilis 
Two other children with same condition and two normal children 

Physical Examination — Child is pale with a curious tint to the skin The sclerae 

are “steel blue”, gums pale, lips look bloodless, teeth are poor, tonsils large and patho- 

logical, heart normal in size, systolic murmur over entire precardium not transmitted to 
the axilla, lungs were normal — no adventitious sounds The abdomen was protruding, 

no fluid wave On the left side extending from under the costal margin to the umbilicus 

and down to the crest of the ilium was a large smooth non-tender mass, no notch felt, 
lower edge not palpable The extremities were normal The child looked small and 
poorly developed for his age There were no evidences of bone changes significant 
of rickets 

Blood — Haemoglobin 22 (Sahh), red blood cells 2,640,000, color index 04, white 
cells 8,850, differential — polymorphonuclears 46, lymphocytes 45, large mononuclears 6, 
eosmophiles i, unclassified cells which look like bone marrow cells 2, frequent normo- 
blasts and a few megaloblasts were found and were about 10 per cent of the nucleated 
cells counted Hi 05, H3 0 25, no iso-agglutination of blood, normal bleeding, and clot- 
ting time 

Blood Wassermann was negative in both antigens on April 10, 1920, and blood Was- 
sermanii of father and mother was negative in both antigens 

On April 16, 1920, Doctor Hitzrot did a splenectomy for splenomegaly 
Opciation — Four inch left rectus incision splitting the rectus muscle There was a 
small quantity of clear fluid in the abdomen The spleen was quite movable but attached 
behind by a well developed lieno-renal ligament This was divided The gastro-splenic 
omentum was then divided between ligatures and the pedicle of the spleen exposed 
pedicle was freed and ligated with two ligatures of heavy plain catgut, clampe on 
the splenic side and the spleen removed There was one small adhesion at t le 
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upper pole of the spleen on the diaphragm but this was separated without any diffi- 
culty After stopping- the oozing, the abdomen was closed in layers using double loop 
silkworm tension stitches 

Note Child’s condition seemed about the same after the operation as it had 
been before 

Pathological Repot t — Specimen consists of a spleen weighing 732 grams and measur- 
ing 6 X 12 X 22 cm The capsule is not thickened and there are no adhesions visible The 
color IS normal The organ is somewhat increased in consistency The cut surface is 
dark red and Afalpighian corpuscles are obscured Microscopical There is an increase 
in new connective tissue, not diffuse, but m strands, occurring around minute blood- 
vessels and as trabeculae The Malpighian corpuscles are not retained as such, but 
lymphocytes aie numerous There is an increased blood content, and a very large quan- 
tity of brownish pigment granules Additional microscopic examination by Doctor Still- 
man shows reduction 111 the amount of Ijmphoid tissue due principally to reduction in the 
size of the follicles, many of which are poorly defined and represented by only an artery 
with thickened walls and a few Ijmiphocytes surrounding it A few follicles are normal 
m size though poorly differentiated from the surrounding pulp There is an increase in 
connective tissue around the central artery and often an extension outward from this ves- 
sel The pulp contains few red blood cells The venous sinuses are compressed for the 
most part and there seems to be no great increase in connective tissue m the pulp There 
IS an appearance of hyperplasia of the pulp cells though this mav be due largely to the 
compression of the sinuses A few large mononuclear cells are seen in the pulp There 
is no increase in the pigment content 

X~iay Eiaiiiuiatioii — X-rav examination of the skull shows it to be of a very 
peculiar shape and the inner table is shown as a dense line The outer table shows the 
bone trabeculae at right angles to the inner table and hair-like in appearance The sella is 
very small and there is complete absence of the frontal sinus and the antra The ethmoids 
are developed fairlv normally The sphenoids are very cloudy in appearance possibly 
due to a non-development The skull and the jaws look very much like ape-skull The 
thorax shows the cardiac shadow to be large with an unusual development of the ribs, 
they being very broad and heavy in appearance The hilus shadows are accentuated 
and the linear markings are very definitely increased throughout both lungs 

The long bones show a marked decrease in the thickness of the cortex with curious 
transverse striations most marked m the lower ends of diaphysis The condition resembles 
that described by Cooley 

Following the splenectomy the most striking immediate change was a marked normo- 
blastic crisis ill which the nucleated red cells rose to 102,000 per cmm The differential 
count of the nucleated cells showed 


Normoblasts 35*5 

Megaloblasts S8 

Polymorphoneutroph ^7 

Lymphocytes ^4 

Large mononuclears 4 

Bone marrow ^ cells ^ 

Cells counted 5^5 


This blood picture persisted throughout the two succeeding months with nucleate 
red cells ranging from 100,000 to 125,720 

His white cells averaged about 24,000 during this period with an average 1 
ential count of 
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Polymorphonuclears 

44 5 

Eosinophiles 

I 5 

Basophiles 

25 

Mononuclears 

20 5 

Lymphocytes 

22 

Marrow and unclassified cells 

9 


100 0 

His urine contained a trace of urobilin on one examination which was absent in 
the others 

He left the hospital in June, 1920, in good condition with an improving appetite 
His second admission was August 27, 1920, when he entered to have his tonsils 
lemoved This was done by Doctor Farr and large pathological tonsils containing a 
Inemolytic streptococcus on culture were removed 

From August to December the blood picture showed little or no change from the 
above On December 4, 1920, his blood picture was as follows red blood cells 2,028,000, 
Haemoglobin 32, (Sahh) 35, (Dare) White blood cells 71,400, nucleated red cells 132,600 
Differential count Polymorphonuclears 36, lymphocytes 42, large mononuclears 16, 
transitionals 3, eosinophiles 2, unclassified i Total 100 

In February, 1921, his blood showed 220,000 nucleated red cells with a blood picture 
similar to that described above 

In September, 1921, he was given a transfusion of 200 cc of blood by the syringe 
method At this time his white cells were 26,000 and the nucleated red cells 260,000 
with the remainder of the blood picture about as above 

In January, 1923, he was admitted for submaxillary abscess which was opened and 
drained Culture — staphylococcus aureus Transfusion 600 cc (Unger method) on 
January 24, 1923 Blood picture before transfusion red blood cells 2,680,000, hfemo- 
globm 35 (Dare), white blood cells 12,000, nucleated red cells 168,000 

Differential count Polymorphonuclears 70, lymphocytes 28, mononuclears 2 
After transfusion, two days, red blood cells 3,200,000, htemogoblin 45, white blood 
cells 14,136, nucleated red cells 126,000 

Differential count Polymorphonuclears 39, lymphocytes 22, mononuclears 2, 
eosinophiles 5, unclassified 32 ( myelocytes ( ^) myeloblasts — curious mononuclear cells 
disintegrating) 

This condition has persisted up to the last examination m January, 1928, when 
Doctor Stillman reports as follows 

Januaiy 23, igeS — Examination of a stained blood film shows the red cells to vary 
markedly m size, to a less extent in shape and extremely m staining Practically all of 
the red cells that are not nucleated stain iriegularly, not only showing pale centres but 
111 many instances showing an irregularity of distribution as though the cell had swelled 
and was on the point of disintegration Nucleated red cells, both normoblasts and 
megaloblasts are exceedingly numerous and are often quite highly polychromatophilic 
Many of the red cells show basophilic stippling One gams the impression that the aver- 
age diameter of the red cells is somewhat less than normal The white cells appear not 
to be increased though this is difficult to estimate since they make up less than twenty per 
cent of the total nucleated cells There appears to be a relative lymphocytosis but this 
IS not certain since in all probability some of the cells counted as lymphocytes are actuallj 
erythroblasts The differentiation between these two cells is not always easy when the 
staining is not exactly right A few cells are seen which are perhaps to be considered 
myeloblasts though no myelocytes were found in counting 200 cells A fair number of 
plasma cells were seen 

Erythroblasts number 67 plus 111 50 fields with the oil objective, an average of 13)4 
per field 
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Sixty-seven plus normoblasts and megaloblasts were counted while counting 12- 
white cells ' 

The nucleated red cells are therefore 53 x the white cells which are about 15 per 
cent of the nucleated cells 

Differential count (200 white cells) 


Polj'morphoneut 

325% 

Eosmophiles 

2 0% 

Basophiles 

05% 

Lymphocytes 

55 5 % 

Plasma cells 

2 0% 

Large mononuclears 

6 o 7 o 

M3'eloblasts ( ?) 

I 5 % 


100 0% 


The blood picture indicates of course tremendous stimulation of the erythroblastic 
tissue, apparently without corresponding activity of the leukoblastic cells The platelets 
again are increased and appear so in the film There is also apparently increased destruc- 
tion of the red cells as indicated bj' the color of the patient and his rapid drop in red 
cells after transfusion, but also by the appearance of many of the cells in the film This 
case IS very similar to that of Margaret M (Case i) in its reaction and persistence of 
the erythroblastosis and in color 

No accepted diagnosis can be suggested 

(See Chart, Case II ) 

Case III — Armando B , age two j'ears and eight months was admitted to the New 
York Hospital, March 18, 1920, with the complaint that he looked yellow and had a pain 
in his left side 

His present illness began about one year ago when mother noticed peculiar yellow 
tint to child’s skin, attack began with vomiting two or three times dail> and during the 
past week has had a discharge from the left ear 

Past history essentially negative, no diseases 

Family Htstoiy — Full term child, no trouble with birth, two other children in familj 
with similar trouble (Case 2 and 4) Father and mother living and well, blood Wasser- 
mann negative for both parents 

Physical Examination — A marasmic child, pale, sclerae blue, lips ansemic Heart and 
lungs negative Large mass extending from rib margin on left side to mid-hne at navel 
and down almost to crest of ilium, definite notch felt, liver not palpable 

Blood Pictuie — Haemoglobin 30 per cent, red blood cells 3,328,000, white blood cells 
19,300, polymorphonuclears 59, lymphoc3Tes 33, mononuclears 8, marked changes in size 
and shape m red cells, a few scattered nucleated red cells found, no megaloblasts 

Fragility test 

Ht-6% Hi -55 Hi -45 H-45 

Hi — 3% Ha — 4 H, — 3 Ha— not complete at 25 

Wassermann negative, stools contained urobilin Some resistance to hemoljsis of 
red cell, no iso-agglutmation 

Amemia increased and blood picture on April 10, 1920, shows Haemoglobin i 
per cent, red blood cells 2,992,000 Marked poikilocytosis, anisocytosis and poljchro- 
matophilia, individual cells pale and many different sizes, numerous normoblasts an 
megaloblasts . 

Blood picture taken on May 5, 1920, before splenectomy shows Red bloo ce s 
3,528,000, white blood cells 34,594, nucleated cells 51,200, polymorphonuclears 52, lymp 0 
cytes 24, mononuclears 14, eosmophiles 4 per cent , basophiles 2, bone marrow 4 per een 
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Case II 

Alvaro Bettua, Age 4 



JAMES MORLEY HITZROT 


Blood picture after splenectomy shows Hsemoglobm 44 per cent , red blood cells 
5,576,000, nucleated cells 70,400, white blood cells 18,975, nucleated red cells 51,425 
About equal number of normoblasts and megaloblasts 

Blood picture June 3, 1920, shows Hiemoglobin 35 per cent , red blood cells 3,496,- 
000, nucleated cells 192,000, white blood cells 156, normoblasts 81 5, megaloblasts 29 
Splenectomy — May 5, 1920 (Doctor Hitzrot), 300 cc of blood were given from 
donor by citrate method While the blood was being transfused the operation proceeded 
Four inch left rectus incision splitting the muscle The spleen was quite freely movable 
and was easily delivered After ligation of the vessels m the gastro-splenic omentum 
they were divided and the pedicle of the spleen exposed The tail of the pancreas lay 
m the hilum of the spleen and had to be liberated before the vessels could be ligated 
There were three small accessory spleens (hemo-lymph glands) on the vein about i cm 
from the ligature The vessels were doubly ligated and the spleen removed The liver 
was normal in appearance no pathological changes and not large The abdomen was 
closed 111 layers without drainage, using silkworm gut tension stitches 

PatJwlogxcal Report — Specimen consists of a spleen weighing 490 grams It is 
enlarged equally in all directions The capsule is smooth and not thickened or adherent 
The consistency is firm The cut surface is dark red and the markings are indistinct 
Microscopical — The sections show a reduction in the number and size of the Malpighian 
corpuscles and a hyperplasia of the spleen There are some strands of new connective 
tissue Additional microscopical examination by Doctor Stillman shows reduction m the 
amount of lymphoid tissue due to reduction in both the size and the number of follicles 
The follicles are small and poorlj' defined though thev frequently contain germinal cen- 
tres The walls of the central arteries arc not thickened There is little increase in the 
amount of connective tissue The pulp contains few red blood cells The venous sinuses 
are compressed and there is a moderate amount of hyperplasia of large polygonal mono- 
nuclear cells There is no increase in pigment content To a certain extent the changes 
seen in this section resemble those seen in the spleen removed from the brother of 
this patient (Case 2) except that the walls of the central arteries of the follicles 
are not thickened, there is less Ivmphoid tissue, there are germinal centres present 
and there is much less increase of connective tissue in the pulp though more cellular 
hyperplasia One gets the impression that the two spleens represent different stages of 
the same process 

Patient was readmitted on August 27, 1920, m about the same condition as he was 
upon discharge Blood picture at this time shows Nucleated cells 144,800, normoblasts 
70 per cent , megaloblasts 12 per cent , polymorphonuclears 5 per cent , lymphocytes, etc , 
13 per cent He was sent to the country on September 3, 1920, and readmitted to the 
hospital November 26, 1920 Patient has had chicken-pox during the interval Tonsils 
large and pathological, removed b3'^ Doctor Farr, Dec 10, 1920 On December 22, 1920, 
a transfusion was given of 150 cc 

Throughout this period nucleated red cells persisted, 86,000 per c mm to 120,000 
and many abnormal white cells, mjelocytes, megaloblasts and other irregular forms 
Urobilin in urine 

Patient readmitted March 21, 1921, and a transfusion given on March 31st of 240 cc, 
during this time nucleated red cells persists 

Patient readmitted October 18, 1921, and since last admission has developed into 
healthy looking child, has been very well until the day before admission ^yhen he had a 
fever and became listless Ears have been discharging, temperature 103 degrees B 00 
picture Hsemoglobin 35 per cent , red blood cells 2,320,000, nucleated reds 80 per cent 
of nucleated cells Red cells m varjnng shapes and sizes and many of distorted forms 

Transfusion of 275 c c given on November 3rd, and patient discharge on 

November 9 , 

Readmitted on December 9, 1921 — During the interval patient's ears have disciarge 
intermittently but he has been well otherwise and active Two days before a missi 
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Case III 

Armando Beltua, Age 2 


JAMES MORLEY HITZROT 


patient had fever and pam in his head, was very fretful and restless Patient was exam- 
ined by Doctor Erskine, who operated for acute mastoiditis of right ear and found 
infected mastoid cells and antrum (Streptococcus hemolyticus ) During convalescence 
patient contracted measles and was sent to Williard Parker Hospital 

Patient was readmitted on January 27, 1922, with the history that he had been per- 
fectly well until two days before admission, when he had become acutely ill, had a high 
fever and vomiting Patient had all the signs of an acute meningitis with stiff neck 
Kernig’s sign, etc Child grew rapidly worse and died of meningitis three da3s after 
onset of disease and about eighteen hours after entering hospital 

Case IV — Victoria B , age fourteen years, was admitted to the New York Hospital, 
June 27, 1922, with the history that since she w'as two years old she had had attacks of 
bloating and her skin had become yellow She has vomited at times and been quite sick, 
while at other times the attacks have been milder The present attack began about four 
days ago and she had felt weak and tired 

rainily History — She has two brothers with a similar condition. Cases II and III 
The history is unsatisfactory as it has been obtained from the girl who was in Itah 
with her grandparents when the trouble began She thinks she has developed normall) 
Has not menstruated 

Physical Examination — Under-si/ed child xvith yellowish tint to skin, facies normal, 
sclerae bluish-white, looks anremic, heart and lungs negative Abdomen protuberant, spleen 
large, smooth and hard, extends dowm to level of umbilicus No tenderness over spleen, 
liver edge readily felt one cm below costal margin m axillary line Temperature ranged 
from 98“ to too on day of admission 

Blood Pictiae — Red blood cells 3,200,000, hfemoglobin 35, white blood cells 9,400, 
differential, polymorphonuclears 52, lymphocytes 32, mononuclears 6, transitionals 4, 
basophiles 3, eosmophiles 3 The red cells show'ed poikilocytosis, anisocytosis, polychro- 
matophilia and irregularity in size 

Wassermann was negative in both antigens, urine negative for urobilin, trace of 
albumin, blood urea nitrogen ii 5 

Splenectomy — July 13, 1922, (Doctor Hitzrot) — Five inch left longitudinal incision 
splitting the muscle The spleen was delivered easily, the only adhesions being some 
between the stomach and the spleen These adhesions were divided between ligatures 
The pedicle was ligated, ligating the arteries separately and compressing the spleen 
before ligation of the vein The spleen was removed and the splenic fossa peritonealized 
by three interrupted plain catgut stitches The gall-bladder was a little thick but was 
not pathological The liver was soft, show'ed no evidence of any microscopical change 
The other abdominal structures were normal The appendix was not removed The 
abdomen was closed m laj'ers without drainage with double loop silkworm tension stitches 

Pathological Repot t — Specimen consists of a large spleen weighing 900 grams and 
measuring 20 x 12 5 x 7 cm The spleen is uniformlj' enlarged and has preserved its 
normal shape with the exception of a rounded projection near one pole tvhich measures 


5 cm and is elevated about i 5 cm above the neighboring structures This appearance 
suggests the existence of a tumor-like process m the spleen The capsule is somevhat 
wrinkled which suggests that a certain amount of exsanguination of the organ has 
occurred following its removal and that the projection of the area referred to may be 


occasioned by the shrinkage of the rest of the spleen without corresponding reduction in 
the size of the tumefied area This further suggests that the blood in the tumor-like por- 
tion of the specimen is not fluid and so does not escape readily The organ is grayish-blue. 
Its capsule slightly thickened and its consistence fairly firm, somewhat leathery Cut sec 
tion presents a beefy red, finely' granular surface The stroma is not particularly 
nent Malpighian bodies are fairly numerous and slightly enlarged In one pole 0 t e 
01 gan, corresponding to the protuberance referred to above, there is a globular, s arp ' 
circumscribed tumor-like mass measuring 5 cm in diameter It appears to be surroun 
bv a very thin capsule and differs m structure from the remainder of the organ t pre 
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sents a perfectly smooth surface on section and reveals little evidence of structure It is 
dark red, shows no evidence of the presence of stroma or of structures resembling Malpi- 
ghian bodies It IS traversed in places by a fine net-work which is dark red in color and 
here and there trabeculcC of very delicate connective tissue bands are noted The ves- 
sels supplying the spleen show no gross lesions Microscopical examination based upon 
the study of material fixed in formalin, Muller-formol, Zenker and bichloride and stained 
with hsematoxylin-eosin, von Gieson and Mallory’s aniline blue 

Sections made from the spleen proper The Malpighian bodies for the most part 
appear normal though a few show some evidence of compression and a lack of sharp 
differentiation from the pulp and occasionally one sees some central hyaline degeneration 
The walls of the central arteries are apparentl}' not thickened Germinal centres are 
present in a fair percentage of the follicles In the pulp, the venous sinuses are slightly 
dilated and there is an irregular distribution of areas of congestion There is no definite 
hyperplasia of pulp cells and no increase in pigment In the pulp one finds here and 
there mononuclear cells with acidophilic cj’toplasm, usuallj located within the sinuses 
The nucleus is round and the cytoplasm has a finely granular appearance These cells 
are probably myelocytes and are found singly, not m groups The appearance is not that 
usually found in so-called myeloidization There is no increase in the amount of phago- 
cytes of red cells above that found in the normal spleen The capsule and trabeculae are 
not thickened There is some increase m connective tissue in isolated areas in the pulp 
Sections made from the tumefied portion At first glance these sections have no 
resemblance to normal splenic structure There are no Malpighian bodies The general 
appearance is that of small islands of cells showing very few erythrocytes surrounded by 
bands of tissue which is markedly congested and contains relatively few nucleated cells 
On closer study there appears to be a suggestion of the presence of sinus structure or at 
least of channels without definite cellular walls though this may be merely an arrange- 
ment of the reticulum The reticulum fibres are more abundant in the congested portion 
of the tissue and outline the cellular islands giving off to them delicate fibrils The cells 
in these islands present nothing especially characteristic They resemble splenoc^tes 
though vary greatly m size and show moderate anaplasia Here and there are seen a 
few very large cells with eosinophilic cytoplasm having a slightly granular appearance 
and from two to eight large nuclei There is no necrosis The blood in the so-called 
congested areas has all the appearance of being stagnant and altered This confirms 
the suspicion referred to above, that failure of this portion of the organ to shrink is due 
to lack of fluidity of the blood contained in it 

The tumefied portion of the spleen represents the results of interference with the 
circulation, probably due to thrombosis of a vessel This feature, which differentiates 
this spleen from those removed from two other members of the same family, is without 
special significance The structural changes m the spleen are relatively slight and are 
not characteristic of any definite clinical condition 

The child made an uneventful recovery although the temperature rose to 103 for 
two days after the operation The hasmoglobm fell to 15 per cent and a large number 
of normoblasts and megaloblasts appeared in the smear She was given two transfusions 
of 500 c c each, both of which raised her hiemoglobm to 35 per cent and 55 per cent , 
but in two days the hsemoglobin had fallen to 30 per cent showing an active hemolysis 
of the introduced blood This condition continued until January 18, 1923, when she was 
again transfused and hsemoglobin brought to 55 per cent , red blood cells 3,920,000, nucle- 
ated cells 20,150 of which 20 per cent were nucleated red cells among which were many 
megaloblasts Her last blood examinations in 1927 still showed 35,000 to 40,000 nucleated 
red cells although her general condition had improved and she looked better although 
there was still an evident aneCmia (Haemoglobin 50 per cent ) 

X-ray pictures of the skull and long bones showed no gross changes although the 
cortex was thinner than normal m the long bones 
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ATYPICAL HEMOLYTIC ANEIMIA WITH SPLENOMEGALY 

IN CHILDREN 

By Allen O Whipple, M D , 

AND 

Robert J Reeves, MD , and Clement C Cobb, MD (By Invit^tiox) 

or New York, N Y 

In the study of the splenomegalies associated with the anemias, one 
IS impressed with the difficulty of placing individual cases in the well-known 
groups or classifications Especially is this true m those occurring m children 
The one common factor in all these lesions is apparently the dysfunction 
of the reticulo-endothehal cells In some, the abnormal reticulo-endotlie- 
hal cells would seem to be concentrated in the spleen, for splenectomy m 
such lesions as typical chronic IiBemoIytic icterus permanently cures the 
disease and restores the patient to a normal state of health In others, such 
as thrombopenic purpura, the dysfunction of the reticulo-endothehal cells 
may be limited to the spleen, hut later even after splenectomy the dysfunc- 
tion of these cells in other organs like the liver, lymph-nodes or bones, may 
reappear with fulminating hemorrhages In still another group, the so-called 
Gaucher type of splenomegaly, the abnormal cells are present not only in the 
spleen — where they are most numerous, but are to be found in the liver, the 
lymph-nodes and the bone marrow ^ The variation in the type and degree 
of dysfunction of the reticulo-endothehal cells may well account for the 
many cases of splenomegaly associated with anemia and jaundice that do 
not fall into the well recognized groups 

In 1925, Cooley and Lee - of Detroit first reported a group of five cases 
of splenomegaly with anemia and jaundice that differed from the hcemolytic 
jaundice or the Von Jaksch’s anemia seen in children In September, 1927, 
Cooley, Witwer and Lee® reported two more cases One of these seven 
cases had had the spleen removed without definite improvement In March, 
1927, one of us performed a splenectomy on a child m ivhom the diagnosis 
of atypical haemolytic jaundice had been made Certain striking bone changes 
as seen in the rontgenograms, and atypical cells in the spleen resembling 
Gaucher cells were convincing evidence that we were dealing with an unusual 
variety of splenomegaly In studying the literature we did not find any ref- 
erences to this type until we read Cooley’s report of five cases 

Because a discussion of this type of splenic anemia or haemolytic icterus 
has not appeared in the surgical literature, so far as we hare been able to 
discover, we are presenting the case histones and findings in two sisters with 
these lesions on whom splenectomy has been done 

Whether these nine collected cases can be grouped as a clinical entitj is 
open to question, but they present certain striking similarities which slwu 
arrest the attention of those dealing with splenomegalies in children 
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far no such cases have been observed in the adolescent or adult periods Of 
these nine cases, three died of the disease and weie autopsied, three have been 
observed under conservative therapy consisting of diet, transfusion and tonics, 
one with improvement foi a period of thirty months Three have had splen- 
ectomy, one without impiovement nine months after operation One of our 
two cases has been obseived fouiteen months after splenectomy with impiove- 
ment as regards nutrition, anemia and giowth, but with an occasional exacer- 
bation of jaundice The other one of our cases has not been observed for a 
long enough period to state the effect of splenectomy 

The following features of the disease have been noted in all nine of the 
known cases 

1 The onset is in infancy Usually shortly after weaning the failure of the child to 
gain has attracted the mother’s attention, to either the anemia, the jaundice or 
the enlarged abdomen 

2 All nine children have had an enlarged spleen 

3 All have had a profound anemia due to red cell destruction and the majority an 
appreciable but irregular acholic jaundice, without an increase in red cell fragility 

4 All have shown evidence of a striking overstimulation of the bone marrow as 
shown by the immature red cell forms 

Because of these factors certain striking physical signs, rontgenographic find- 
ings and laboratory data are present and help to group these cases 

1 The facies Two points are striking The muddy jaundiced color varying with 
the amount of haemolysis and the Mongolian features, due to the thickening of the 
cranial bones especially the frontal, the malar and the parietal bones 

2 The rontgenograms The films of the skull show marked thinning of the inner 
and outer tables with very great thickening of the diploe especially in the frontal 
and occipital bones The films of the long bones show a lack of calcification 
except for transverse lines of calcium giving a streaky appearance 

The marked haemolysis is evidenced by the low haemoglobin, the low red 
cell count, the great excretion of urobilin in the stools and the icteric tinge 
of sclerae and skin 

The overstimulation of the bone marrow is shown in the hyperplasia of 
the cancellous bone, particularly in the diploe of the skull causing the rontgen- 
ographic picture, and m the enoimous numbeis of normoblasts and reticulated 
red cells In none of the blood smears or m the post-mortem studies has 
there been evidence of leukemia There has been a leucocytosis in several of 
the cases suggestive of the Von Jaksch’s anemia 

As regards the bone changes seen in the rontgenograms, Cooley states that 
these changes are the result of the reaction of the bone marrow to prolonged 
overstimulation as a result of chronic haemolysis, beginning before the cortex 
is strong enough to limit the overgrowth of bone marrow In examining a 
number of films of these cases, theie seems to be a definite pathological 
entity, in that these bone changes are very similar in each instance These 
changes apparently begin very early As the chronic haemolytic process 
advances the marrow hyperplasia increases at the expense of the cortex which 
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becomes markedly thinned and decalcified In the bones of the skull for 
instance, the cortex is expanded, especially in the parietal and frontal regions 
The outer table of the skull expands giving the children a Mongolian appear- 
ance This finding seems to be fairly consistent The long bones in these 
cases show this marked decalcification, marked thinning of the cortex and 
numerous lines of increased density These lines generally run transversely 
through the shaft W e are at a loss to explain these changes which are present 
in the early stages of the process It indicates a replacement of exhausted 
marrow by new bone but just why it should be laid down in this thin trans- 
verse layer, and in the early stages, we have not yet fully determined In one 
case observed by Grulee and Cooley, the diagnosis of sickle-celled anemia 
was fairly well established and in this the case of above bone changes were 
noted Gansslen ^ described certain constitutional markings in cases of haemo- 
lytic icterus but so far as we were able to determine no Rontgen studies 
similar to those recorded here were noted In earlier stages and in less 
severe cases, the porous appearance in the rontgenograms seems to represent 
marrow hyperplasia, while in the terminal stages the pronounced striation indi- 
cates replacement of exhausted marrow by new bone as seen in the aiitopsied 
cases The studies of the blood calcium and blood phosphorous in Cooley’s 
cases and in one of our patients does not throw any definite light on the cause 
of the bone changes The variations in these blood elements are not con- 
trolled by splenectomy 

The study of the spleens removed at operation or autopsy show a marked 
increase in the fibrous tissue of the capsule and trabeculse In the two spleens 
which we removed special stains were used which bring out more clearly the 
architecture and the cell structure Dr Stout’s report is as follows 

Micioscopic — “Sections of the spleen have been stained with Masson’s 
Ponceau, aniline blue, acid fuchsin and iron hrematoxylin , with Masson s 
metanil yellow, acid fuchsin and iron hrematoxyhn and with Scharlach R 
The only lesions noted are a mild degiee of fibrosis which is generalized 
and the presence at scattered intervals in the splenic pulp of rather large cells 
with eccentric nucleus and with the cytoplasm vacuolated The material m 
the vacuoles does not stain with Scharlach R which rules out the lipoid bod- 
ies It stains a faint delicate blue with the aniline blue and a very pale 


yellow with the metanil yellow 

“The splenic corpuscles are rather widely separated and the pulp has little 
blood in It so that the spongy sinuses are easily made out They contain no 
unusual type of blood cell Theie has not been time to have the spleen ana 
lyzed to determine the presence or absence of the cerebroside kerasin, the 
material which is found in the large cells of Gaucher’s disease The^ picture 
in this spleen is identical with that seen in the spleen of this patients sister 
(Mane) Whether these scattered cells mean a mild Gaucher s disease or 
not, I cannot say because I do not believe that the early lesions of the sp eei 
in Gaucher’s disease have ever been observed I have never seen these ce 
with vacuoles in any other spleen except those of Gaucher s disease 
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Inasmuch as sections taken from other typical chronic haemolytic icterus 
spleens, and from other splenomegalies m the laboratory fail to show any 
such cells except in the three Gaucher spleens in our collection, the question 
arises as to whether these two cases are related to early Gaucher lesions They 
are piobably not early Gauchei cases, but the cells which resemble the Gau- 
cher type are probably atypical or abnormal reticulo-endothehal cells Many 
pathologists consider the Gauchei cell a form of abnormal reticulo-endo- 
thehal cell 

Only five-and ten-year follow-up results will determine the value of 
splenectomy in this group of haemolytic anemias We have not as yet seen 
any striking improvement in our two cases, comparable to splenectomy in 
chionic haemolytic icterus 

CASE HISTORIES 

Case I — A seven-year-old Italian girl was admitted to the Presbyterian Hospital, 
New York City, for enlarged liver, enlarged spleen and jaundice of two or three years’ 
duration Her family history was negative except that her sister, three years old, had 
been jaundiced for three or four months and had alwa3S been weak and refused her food 
The brother was normal in every way 

The child had been weak since she was a j'ear old At birth the child weighed 8 j 4 
pounds, following a very easy labor She was breast fed iiyi months, gaining well 
Her infancy seemed quite normal m every way At one year the child had measles 
Following this she had pertussis for almost a year, which disease was complicated 
by a “capillary bronchitis” and an acute otitis media Until a tonsillectomy at two 
3 ears, the child had frequent sore throats Alwa3S there had been occasional toothaches 
and many cavities 

When the patient was three years old she started to have attacks of jaundice for 
three or four days, recurring every three or four months, which would clear up with the 
use of cathartics and unknown medicines In the interims her color was good 

When she was five years old, her brother was suspected of typhoid and the patient 
was examined at the same time An enlarged spleen was discovered During this period 
she was sick for a month and had a stiff neck and a fever as high as 105°, but no other 
details of her illness could be learned About six weeks after her recovery from this 
acute episode, she was taken to Bellevue Hospital, New York City, where her diagnosis 
was recorded as familial haemolytic jaundice There she was noted to be acutely ill with 
a soft S3Stolic murmur heard best in the third space to the left of the sternum, an easily 
palpable liver 3^ cm below the costal margin, a palpable spleen, a haemoglobin of 55 per 
cent and a red blood cell count of 3,510,000 About three weeks later, the family refusing 
splenectomy, she was discharged against advice At discharge, in spite of one transfusion, 
her haemoglobin was 40 per cent , her red blood cell count 2,480,000 

For the ensuing two years her appetite became progressively less Occasionally she 
had abdominal pain, or slight constipation The bowel movements had not been observed 
Dyspnoea was easily brought on, the patient having been carried upstairs to avoid it, and 
palpitation had become progressively more severe There was no cough 

Except for nocturia once nightly and very dark urine — as dark as “coffee” — the gen- 
ito-urmary symptoms were negative 

For the three weeks preceding admission she had been irritable, extremely weak and 
feverish, her temperature running to 103° 

Physical examination disclosed an almost moribund child of Mongolian appearance 
There was noticeable dyspnoea, rapid and marked carotid pulsations and a yellownsh tint 
to the skin The sclerie seemed somewhat icteric The mucous membranes of the lips 
and mouth and the tongue were very pallid The heart was enlarged and presented a soft 
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apical systolic murmur and a soft early diastolic murmur heard well in the third and 
fourth spaces to the left of the sternum The abdomen was markedly convex The li\er 
edge was felt at the level of the umbilicus and the spleen was about 3 cm below the 
costal margin Both kidneys were palpable 

In the hospital, the child’s initial blood findings revealed a hsemoglobm of 25 per 
cent, a red blood count of 1,670,000, and a platelet count of 100,000 per mm" Her white 
blood cells numbered 6,100, with 29 per cent of polymorphonuclear neutrophils, 69 per 
cent lymphocytes and 2 per cent large mononuclears The admission temperature was 
1006°, the pulse 130 and the respirations 32 

The blood Wassermann was negative The clotting time was not increased, but 
the bleeding time was 6 j 4 minutes as compared to one minute in the control The fra- 
gility test was normal 

The child received eight weeks’ treatment followed by splenectomv The pre-opera 
tive therapy comprised ten transfusions of between 100 and 300 c c and daily doses of 
maltme with cod liver oil and an elixir of iron, quinine and strychnine phosphate The 
haemoglobin increased to 70 per cent and the red blood count to 4,140,000 Chnicalh 
there was marked improvement, the girl stating she felt better than she had “since she 
was a tiny baby” With improvement of the anemia, the diastolic cardiac murmur disap 
peared and the svstolic murmur diminished and was mostly heard over the base For 
several weeks her maximum daily temperature ranged to about 1005°, gradually becom- 
ing normal Three blood cultures were negative, one showed Streptococcus Vindans 
The blood calcium was 9 05 mgs / too c c , the blood phosphorus 5 mgs /lOo c c A second 
fragihtj was again normal A reticulated epunt showed less than i per cent of these 
cells Repeated blood smears were characterized by marked anisocjtosis and poikilocj- 
tosis and, at first, marked acromia of the red blood cells, a few normoblasts and occa- 
sional to rather common diffuse basophilic cells Over a period of four dajs, the 
average daily urobilin excretion m the stool was v'ery high, namely 20,370 dilution units 
On two occasions the urine contained a trace of urobilin , the foam test for bile was posi- 
tive several times and negative several times Gastric analysis was not done 

An X-ray of the lungs showed them to be clear X-rajs of the skull were featured 
by rather marked decalcification of all the bones, and rather marked widening of the 
diploe with numerous small areas of decalcification In the films of the long bones, there 
was considerable decalcification of all the bones which was quite marked, leaving striated 
lines in places The lower ends of the femora appeared somewhat flared out and wide 
for a child of this age 

Splenectomy was performed March 2, 1927, by Dr Allen 0 Whipple At operation 
the liver was found enlarged and harder than normal The spleen was about half again 
the size of a normal spleen, and was removed because of what was thought to be hiemo- 
lytic icterus 

Pathologicall}^ the spleen was injected while warm with a warm neutral red solution 
and after half an hour sections of tissue were taken and prepared according to Gardners 
technic About two hours after this, smears were made from the scrapings of the pulp 
These showed large numbers of phagocytic cells containing iron pigment They also 
showed a few cells with granules of neutral red in the cytoplasm The permanent sec- 
tions failed to show any cells containing neutral red granules Microscopically, sections 
from various parts of the spleen showed some increase in the number of collagen fibri s 
111 some areas, showing there had been an irregular fibrosis The splenic corpuscles were 
small and widely separated bv the pulp This showed widelv dilated sinuses and venules 
In view of the finding of so much phagocytic blood pigment from the fresh smear from 
the pulp, there was an astonishing absence of phagocytic cells with brown pigment m 
them m the stained sections In some of the sinuses there were some very large mono 
nuclear cells with a great deal of cytoplasm In these cells, under oil immersion, were 
vemmgs with fine fibrils, reminiscent of the large cells of Gaucher’s disease, but thm^ 
numbers were relatively few Inasmuch as there is no characteristic pathologv 0 
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spleen of Incmoljtic jaundice, the patient’s spleen was considered as maybe well repre- 
senting that disease 

Ihe child remained m the hospital three weeks after the operation, recovering 
uneventfully Two 24-hour urobilin determinations as the stool showed 10,880 and 6,400 
dilution units respectively At discharge the htcmoglobm was 70 per cent , the red blood 
cells 3,650,000 

Since discharge from the hospital, fourteen months ago, the patient has been active 
and doing well at school Her mother states that her color has varied from day to day , 
some dajs she is \ery jaundiced, other dajs almost rosy Iwo weeks ago the hiemo- 
globm was 47 per cent and the red blood cells 3,400,000 Several previous blood counts, 
from time to time, gave approximately the same results In the smears, there have been 
verj numerous nucleated red blood cells Further X-rays of the long bones have shown 
no change in appearance Except for more thickening of the diploe, the skull X-rays arc 
similar to those originally taken 

Casf II — A three-yeai -old Italian child was admitted to the Presbyterian Hos- 
pital, March 12, 1928, with a chief complaint of anemia, poor appetite, and inability to 
gam weight almost from birth 

The father and mother were living and well, though the mother gave a history of 
attacks of acute gall-bladder disease about the time of the birth of the oldest child The 
patient’s sister presented a condition similar to the patient, and had had a splenectomy 
one year before, following which she had improved though still anemic, occasionally 
feverish and showung jellowish discoloration of the eyes No history of familial disease 
was otherwise obtainable 

The child w'as born at full term, after a normal delivery, and weighed 10^ pounds 
No icterus w'as seen at birth For ten or eleven months the infant was breast fed, but 
received orange juice at five months but no cod-liver oil until the second year At the 
time of entry, a liberal diet was being supplied At one year, the girl stood up , at seven- 
teen months, she w'alked, at eighteen months she talked Her first two teeth appeared 
at three months At fourteen months, all the teeth had appeared 

Up to three months of age, the patient was perfectly well Then she had two teeth, 
began to be feverish, and became very pale Every three or four weeks she would have 
new teeth and each time feverishness, loss of appetite, and gradually increasing pallor 
would reappear She showed yellowish discoloration of the eyes, first observed at about 
twelve months At eighteen months, slowlv progressive swelling of the abdomen began, 
and the urine became persistently a “sort of coffee-color” 

Physical examination disclosed a chronically ill child of somewhat Mongolian facies 
The mentality seemed normal The skin was marked by a muddy palor and of an icteric 
quality The hair was fine and dry The eyes, ears and nose seemed negative The lips 
and mucous membranes of the mouth were pale The tonsils were moderately enlarged 
The teeth were thin, unsubstantial looking and frequently carious Slight coating 
showed on the tongue The cervical lymph-nodes were palpable bilaterally as were the 
ingumals — others were not felt The thorax, heart, and lungs were negative The abdo- 
men, however, was dome-shaped, very protuberant, and somewhat tense The spleen 
projected downward 10 cm below the left costal margin and to the right just beyond 
the median line The organ was hard, non-tender and smooth to the touch The liver 
was likewise smooth, non-tender and hard extending 6 to 8 cm below the right costal 
margin The reflexes showed equal and active knee-jerks and a positive bilateral 
Babinski The circumference of the head was 49 5 cm , the chest at the nipple line 50 8 
cm and the abdomen 51 cm The temperature was loi 2°, the pulse 160 and the res- 
pirations 38 The weight was 26 pounds The admission hiemoglobm vas reduced to 
35 per cent , the red blood cells to 3,500,000 The white blood cells numbered 29,100 
with 42 per cent polymorphonuclear cells There were 12 per cent reticulocj tes The 
smear showed marked anisocytosis and poikilocytosis, some acromia, and great numbers 
of nucleated red blood cells 
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Previous to the patient’s entry, she had been followed in the dispensary for several 
months A fragility test was done which showed definite increase of fragility over the 
control cells but the exact record was lost A reticulated count demonstrated about 
IS per cent reticulocytes in 300 cells counted The Wassermann was negative 

In the hospital, the child was given five transfusions of between 125 and 350 cc 
prior to splenectomy over a course of twelve weeks This raised the haemoglobin to 50 
per cent and the red blood cells to 4,900,000 Her white blood count diminished, assum- 
ing an average of about 12,000 with 50 to 55 per cent polymorphonuclear predominance 
and no abnormal white blood cells Another Wassermann showed a reaction in both 
antigens Three fragility tests were essentially normal as compared with the controls 
Four reticulocyte counts gave 12, 3, 3 and 2 per cent reticulocytes respectively A 
twenty-four-hour stool urobilin contained only 2,940 dilution units, but a twenty-four-hour 
urine urobilin contained 370 dilution units On another occasion, no urobilin was 
detected in the urine Fifteen urine examinations were done — on three occasions, there 
was a very faint trace of albumen A few red cells were noted four times and a few 
white cells were usually seen Gastric analysis was not done 

Stereoscopic views of the skull showed decalcification of all the bones of the skull and 
also those of the face, The inner tables of the frontal bones were increased in thickness, 
but the bone had a mottled spongy appearance The jaw was markedly decalcified 
Films taken five months later showed some increase in the bone porosity, with further 
widening of the diploe through the frontal bone There was also some increased thick- 
ening through the parietal bone 

Films of both arms and legs indicated mild decalcification The lower epiphjses of 
the femora appeared irregular about their margins, as if there had been some disturbance 
m their development The lower ends of the femora and shafts of the tibi£ were con- 
siderably wider than normal Thinning of the cortex was slight and trabeculation 
appeared essentially normal, especially near the ends of the bones, in marked contrast 
to the patient's sister 

X-rays of the humeri, forearms, hands and ribs proved definitely abnormal The 
humeri and the radii seemed larger than usual with distinctly coarsened and irregular 
trabeculation, thinning of the cortex, and generalized decalcification These changes were 
least evidenced in the ulnae The ribs maintained essentially the same changes Com- 
parisons with the X-rays of the sister were striking in the mutual similarity Repetition 
after five months showed no change 

The hilum shadows of the lungs were moderately thickened on both sides, and a few 
small calcified nodes were present In other respects the lung fields were negative 

The patient improved m strength and general well-being following her transfusions 
April 9, 1928, splenectomy was performed by Dr Allen O Whipple At operation he 
found the spleen about double normal size The liver did not seem cirrhotic 

Following operation there was an unusual white blood cell response, the counts on 
the first and second days rising to 40,000 and 51,000 with polymorphonuclear neutrophils 
at 90 and 87 per cent, though the maximum temperatures were 1014° and 1022° onlv 
lespectively Ten days after operation the hsemoglobm was 45 per cent, the red blood 
cells 3,240,000, the white blood cells 20,000 and the polymorphonuclear cells 60 per cent 
Nucleated reds numbered 45 to 100 red cells counted The platelet count was at the 
high level of 570,000 

Two weeks post-operatively, the child was sitting m a chair, playful, feeling well, 
without pain 

The pathological report on the spleen stated 

Gross — The specimen is a spleen which measures 12 x 6 x 8 cm It seems to have 
lost a considerable amount of blood so that its measurements were probably much larger 
in the patient There are some rather exaggerated notches m the free borders The 
capsule is only thickened where the ragged threads of adhesions are attached to it and 
there are at least five mam vessels entering the hylic surface scattered from one end to 
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the other On section the splenic tissue seems very firm and the fibrous trabeculae are 
easily distinguished The cut surface does not bulge but the many splenic corpuscles 
project forward like pallid millet seeds from the dull red background of the pulp Grossly 
the vessels appear normal No hemorrhages are seen 

Mici oscopic — Sections of the spleen have been stained with Masson's Ponceau, ani- 
line blue, acid fuchsm and iron haematoxylin , with Masson’s metanil yellow, acid fuchsin 
and iron haematoxylm and with Scharlach R The only lesions noted are a mild degree 
of fibrosis which is generalized and the presence at scattered intervals in the splenic pulp 
of rather large cells with eccentric nucleus and with the cytoplasm vacuolated The 
material in the vacuoles does not stain with Scharlach R which rules out the lipoid 
bodies It stains a faint delicate blue with the aniline blue and a very pale yellow with 
the metanil 3'ellow 

The splenic corpuscles are rather widely separated and the pulp has little blood in 
it so that the spongj' sinuses are easily made out They contain no unusual type of blood 
cell There has not been time to have the spleen analyzed to determine the presence or 
absence of the cerebroside kerasin, the material which is found m the large cells of Gau- 
cher’s disease The picture in this spleen is identical with that seen in the spleen of this 
patient’s sister (Mane) Whether these scattered cells mean a mild Gaucher’s disease or 
not I cannot say because I do not believe that the early lesions of the spleen in 
Gaucher’s disease have ever been observed I have never seen these cells with vacuoles 
in any other spleen except those of Gaucher’s disease 

There is onh a small amount of haimosidinn scattered through the spleen 
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SPLENECTOMY FOR TRAUMA 
Bt John Fox Connors, M D 

OF New York, N Y 

Traumatic rupture of the spleen is an extremely serious surgical condi- 
tion that IS not of infrequent occurrence The reports by Berger,^ Eisen- 
drath,” Bessel Hagen, ^ Planson,^ Johnston,'’ Barnes,® and others who have 
diligently summarized and critically analyzed many of the case reports in 
the literature have served to show the necessity for operation m these cases 
Except for that admirable chapter by Pool,'^ m his monograph on “Surgery 
of the Spleen,” no sufficiently adequate and authoritative treatment of this 
subject IS to be found in our current text-books on surgery Recently Bailey ® 
reported twenty-nine cases from the records of the London Hospital, and 
added three personal cases , which included all cases of traumatic rupture 
that entered the hospital during the thirty-three-year period, 1894 to 1926 
In 1921, I® reported in detail six cases of traumatic rupture of the 
spleen and one case in which a splenectomy was performed for the spon- 
taneous rupture of a normal spleen In this paper we shall briefly outline 
our experiences with traumatic lesions of the spleen at Harlem Hospital, 
and diaw therefrom conclusions that seem to be justifled This report is 
based upon the study of thirty-nine cases of splenic injury, and it includes 
all cases of traumatisms of the spleen that entered the hospital during the 
twenty-thi ee-year period, 1905 to 1927 inclusive An operation or an autopsy 
proved the spleen to be the injuied oigan m all cases There were thirty- 
two cases of traumatic subcutaneous rupture, one case of spleno-medullary 
leukemia and six cases of “open” wounds of the spleen 

Subcutaneous Ruptui e — The nature of the trauma varied, as indi- 
cated below 


Struck or run over by automobiles 18 

Run over by a wagon 3 

Falls 

from window 3 

down elevator shaft i 

into area-way i 

from carriage seat 1 

onto a pile of stones t 

Struck by a motorcycle i 


Struck by falling body of another person t 

Phvsical assault i 

No history of trauma I 

32 

Automobile accidents produced the greatest number of these cases, and 
falls, of various kinds, were next in frequency as regards etiology The 
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fiequency of splenic injuiies has shown an inciease in direct proportion t 
the inciease in the use of the automobile This is shown by the fact tha 
in the twelve-year peiiod, 1906 to 1916, theie were twelve admissions to th 
hospital foi luptuied spleen, and of these twelve cases, only tliiee resulted 
fiom automobile accidents, while m the subsequent eleven-year period, 191 
to 1927, there were tnenty admissions foi splenic ruptuie and fourteen o 
these twent}’' cases weie the result of automobile injury The one case, 11 
which no histoiy of tiauma could be obtained, was of interest from the stand 
point of diagnosis The patient piesented all the signs of severe abdomina 
mjuiy and showed an aiea of contusion in the left hypochondnum It wa 
ascertained that he had been drunk foi thiee days preceding admission t 
the hospital At operation a luptuied spleen was removed and the patien 
made an uneAentful lecovery It is clear that this patient leceived som 
blow or fell injuring himself while undei the influence of alcohol, and th 
only clue to the tiaumatic etiology m this case was the contusion to th' 
abdominal wall, wdiich in most instances is absent The lack of history o 
trauma can occasionally obscuie the diagnosis The age incidence wa 
as follows 


Age (j'ears) 

3 

6 

7 

8 

9 

10 

12 

13 

14 

15 

17 

18 

20 

21 

25 

30 

34 

36 

40 

41 

SO 

61 


No of cases 

1 

4 

2 

4 

2 

I 

1 

2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

2 
I 
I 


Twenty-two of the thirty-two cases occurred m persons under twenty-on( 
years of age, eighteen cases occmred betw'een the ages of six and fifteei 
years, showing that no age is exempt Traumatic subcutaneous rupture 
occurs, however, most frequently m children, although the books on surgerj 
of childhood by Barrington-Ward,^® Fraser,^^ and Campbell and Kerr dc 
not even mention its occurrence Next m frequency it is found m those 
in the age period of adolescence This age prevalence can be explained b^ 
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the inability of children to take proper care of themselves in the presence 
of danger and the recklessness of youth Another factor is that milder 
degrees of trauma will produce rupture in children than in adults 

Sex Incidence — Twenty-five cases occurred in males and seven in females 
The spirit of daring and adventure with consequent increased exposure to 
danger, on the part of boys as compared to girls explains the differences 
found in childhood, while occupational and industrial hazards explain most 
of the differences found among adults Many early writers pointed out the 
protection afforded women by the use of corsets, which is becoming less 
and less applicable today, due to the change in style of feminine apparel 

In all cases, excepting one, the spleen, but for the traumatic lesion present, 
was normal on pathological examination, and in that one case a spleno- 
medullary leukemia was found We cannot, therefore, agree with Archibald 
and Mayo when they state “that in accidents where the spleen is ruptured 
It will very often be found that a pathological condition existed previously 
and resulted m enlargement and friability of the organ ” Enlarged diseased 
spleens are, of course, ruptured from milder degrees of trauma, but as 
regards the normal spleen we would, again, emphasize the fact that the 
physiological enlargement of the spleen following digestion is a probable 
factor m these cases of rupture The traumatic lesion in most instances con- 
sisted of a large laceration which divided the organ into two parts In 
some cases the laceration was stellate in character, and, occasionally the 
spleen was represented by a pulpy mass Only one case showed a very 
small tear In one case the splenic vein was also torn No intracapsular 
tears were observed, although I did observe it m a case of spontaneous rup- 
ture The abdomen was filled with blood and blood clots m all cases, the 
blood clots were chiefly around the spleen, and on the left side of the abdom- 
inal cavity, while free blood was found in the pelvis 

Seven cases in this series were not operated upon and all seven were 
fatal The time period in the hospital and the necropsy findings are 
shown below 


Case No 

Time in hospital 
before death 

Post-mortem findings 

I 

4 hrs 15 

min 

Fractured skull, fractured ribs, ruptured 




spleen 

2 

II days 


Left lobar pneumonia, left pneumo-thorax, 




ruptured spleen 

3 

2 hrs 20 

min 

Ruptured spleen 

4 

2 hrs 50 

mm 

Ruptured spleen 

5 

2 hrs 30 

mm 

Fracture of 7th, 8th & Qth ribs, con- 




tusion of base of left lung, ruptured 




spleen 

6 

I hr 


Ruptured spleen 

7 

2 hrs 


Spleno-medullary leukemia, ruptured 


spleen, left empyema 
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Two of these patients refused operation and the case of spleno-medullary 
leukemia was seen m surgical consultation, in the medical ward too late to 
be saved by operation The lack of operation m the four remaining cases, 
which occurred early m our experience, was due to errors in judgment, in 
that all of these patients were in extreme shock and the delays caused by 
our attempts to combat shock were fatal We are confident that one or two 
of these cases might have been saved by immediate operation We are more 
and more on the lookout for these cases now and their occurrence is becom- 
ing increasingly rare 

The frequency of associated lesions is indicated in the following table 

Case No Splenic and Associated Lesions Result 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 
H 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


Ruptured spleen Cured 

Ruptured spleen, laceration tail of pancreas Died 

Ruptured spleen, lacerated wound of greater curvature of stomach, 

retroperitoneal hemorrhage Died 

Ruptured spleen, perforation midportion of intestine Died 

Ruptured spleen Died 

Ruptured spleen, fracture 7th rib Died 

Ruptured spleen, lac rt lobe of liver, and injury to splenic vein Died 

Ruptured spleen Cured 

Ruptured spleen * Cured 

Ruptured spleen Cured 

Ruptured spleen Died 

Ruptured spleen Cured 

Ruptured spleen Died. 

Ruptured spleen, small laceration of liver Cured 

Ruptured spleen Cured 

Ruptured spleen Cured 

Ruptured spleen Cured 

Ruptured spleen Cured 

Ruptured spleen, concussion with fracture of skull, traumatic 

synovitis, knee-joint Died 

Ruptured spleen Died 

Ruptured spleen Cured 

Ruptured spleen Cured 

Ruptured spleen Cured 

Ruptured spleen Cured 

Ruptured spleen Cured 


In eleven, or 29 i per cent of our cases associated lesions were present , the 
frequency of its occurrence is somewhat less than that indicated by DaCosta,^^ 
when he states that “traumatic rupture is rarely found unassociated with 
other injuries ” Only four operative cases died where the pathology con- 
sisted of rupture of the spleen alone, while m the other six fatal cases 
there were injuries in addition to that of the spleen On the other hand 
of the fifteen cured cases, only one presented an associated lesion and the 
lesion in that case in addition to the splenic injur>' was a small laceration 
of the liver In only three of the non-operated cases was tke spleen wk tv 
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injuied The presence or absence of associated lesions, have, in our opinion 
a very distinct bearing on operative mortality Prognosis is always worse 
when additional injuries are present, as ten of these eleven cases were fatal 
Splenic rupture, in the absence of associated lesions, is not apparently, quite 
as serious a condition, as has been generally assumed 

The symptoms and signs of ruptured spleen are chiefly those of shock 
and hemorrhage Maiked variations m degree occurs in diiferent cases, 
and no two cases are exactly alike Many patients do not survive the initial 
shock, and in these cases of immediate death, hemorrhage is the causative 
factor In many instances the diagnosis of rupture of the spleen is impos- 
sible before operation The clinical picture piesented is, obviously, that of 
a grave abdominal injury due to trauma Pool points out the fact, that 
there is, in some cases, a distinct latent period between the subsidence of 
the signs of shock and the development of the signs and symptoms of internal 
hemoirhage The recognition of this point will lessen mortality because 
if a patient is opeiated upon dm mg this interim, before the evidences of 
internal hemorrhage are marked, the operative risk would be reduced in 
these particular cases In this series three patients did not show any signs 
of hemorihage for the twenty-four-hour period following admission, and 
of interest is the fact that these three patients showed a slight rise in 
temperature which we believe to be important as indicating the passing of 
the initial shock Lejais records a case m which twenty-four days elapsed 
between the time of the injury and the development of profound symp- 
toms, and Jackson^® reports a case in which twenty-eight days elapsed, and 
111 both of these cases the signs and symjitoms were those of intra-abdom- 
inal hemorihage 

All our patients, excepting one, were conscious and rational upon admis- 
sion This one exception was semi-conscious as a result of skull fracture 
In two cases a history of immediate but brief loss of consciousness following 
the injury was obtained Robitshek in listing the symptoms found m 
128 cases does not even mention it, while Bailey, who noted its occurrence 
in three consecutive cases, considers it of great diagnostic importance 
Apparently it is only incidental 

All patients complained of abdominal pain In most instances it was 
localized in the left hypochondnum, but in others it was geneiahzed through- 
out the abdomen In only one case was Kehr’s sign, or pain in the left 
shoulder, present, and in this case the patient was injured the day pre- 
ceding his admission to the hosjntal He gave a history “of being unable 
to sleep the previous night because of a sharp, cramp-hke pain in the left 
side of the abdomen, which was aggravated by breathing, but m the morning 
the pain moved to his left shoulder ” Brogsittei thinks “that pain ni 
the left shoulder is of little diagnostic importance, as it is seen m other 
instances of injury of abdominal organs, particularly of the left lobe of the 
liver ” Abdominal pain is invariably the chief complaint of these patients 
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Vomiting occuired in seven cases, oi 21 7 pei cent pi e-operatively, aftei 
admission The vomitus was biownish or coffee-ground in color Robitshek 
leports vomiting in tbirty-five out of 120 cases, or 277 per cent Bailey 
consideis “the absence of vomiting a point of some diagnostic importance, 
in that it is against the chance of the case being one of ruptured spleen,” 
and Melchioi also thinks that vomiting is lare m splenic rupture On 
the othei hand, Trendelenbuig states "that vomiting is a guide as it is 
usually absent in cases of injuiy to the alimentary canal ” It is our opinion, 
that \omiting occurs sufficiently frequent to be a symptom of some diagnostic 
value In two cases, m this series, enemata provoked vomiting Enemata 
pi e-operatively are dangerous, m that they may give use to a sudden marked 
and alaiming increase in the hemorihage wheie the existent hemorrhage is 
slight 01 delayed, as happened in several of our cases, and is beautifully 
illustrated m Doughtie’s case, although apparently unrecognized by him 
Because of the possibility of aggravating hemoirhage the giving of enemata 
before operation in cases of suspected ruptured spleen is definitely contra- 
indicated This holds true in all cases of suspected mtra-abdominal injury 
Dulness on percussion in the left flank was found in sixteen cases and 
IS a symptom of impoitance Obliterated liver dulness was noted in three 
cases Ballance’s sign, or shifting dulness m the light flank, with fixed 
dulness in the left flank was observed m only one case 

Abdominal distention was present in all of our cases and is a symptom 
that must be duly considered 

Palpation has been a very valuable aid in these cases of suspected splenic 
rupture but it must be carefully applied In eight of our cases we made a 
tentative diagnosis of splenic injury which was verified at operation This 
feeling can best be described by comparing it to that found 111 the early 
stages of tuberculous peritonitis 

Abdominal rigidity was found m all our cases but we have to consider 
that the rigidity may be caused as much by the trauma to the abdominal wall 
which produces the injury as to the injury of the abdominal organ itself 
The admission temperature usually ranged from subnormal to 100 degrees , 
nine cases showed a temperatuie of 100 degrees and the highest temperature 
noted was loi 6 degrees The average admission pulse ^was rapid and weak 
and at times was almost imperceptible Generally the pulse rate varied 
between 120 and 140, while five cases showed a pulse rate of less than 
nmety-foui The admission respiratory rate varied between twenty and 
fifty, the average was twenty-four to thirty The admission temperature, 
pulse late and respiratoiy rate findings are jmesented only to illustrate the 
usual variations found A careful study of the pulse is essential, and its 
diagnostic and piognostic value cannot be overestimated The symptoms and 
signs of shock and internal hemorrhage are too well known to warrant 
furthei comment 

Ten cases showed external evudences of bodily injury, and they were 
as follows 
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Abrasion of the scalp ^ i 

Laceration of the scalp i 

Subcutaneous emphysema due to fractured ribs 2 

Contusion of left hypochondnum i 

Fractured femur i 

Contusion of left orbital region i 

Contusion of back i 

Abrasion of ribs at level of ensiform i 


Only three cases showed any external marks on the abdomen or back Twenty- 
two cases in this series presented no visible marks of injury on their bodies, 
and It IS our opinion that in these cases the force is transmitted through 
the abdominal muscles, while they are relaxed, and the internal organs 
receive the full brunt of the violence A large hsematoma or contusion of 
the belly wall is produced by the action of the force against taut abdominal 
muscles, and, according to our experience, there is usually no visceral 
injuries, as the force spends itself against the abdominal wall This applies 
to all cases due to trauma, where considerations of possible internal injury 
enter The absence of external marks on the abdomen has been noted by 
numerous observers , but its importance as regards diagnosis, has been rarely 
or never stressed Following a history of severe trauma m a case showing 
abdominal symptoms the absence of marks on the body is a point that is 
greatly in favor of internal injuries of a grave nature, as most cases of 
traumatic rupture of a visctis do not present body marks 

The admission blood examinations showed the usual changes attributable 
to hemorrhage, namely a varying leucocytosis, with a constant increase in 
the polymorphonuclear leucocytes, and a variable but almost constant and 
corresponding decrease in the haemoglobin estimate and the red blood count 
The white blood counts ranged between 9,000 to 48,000 white blood cells, 
and averaged between 12,000 to 18,000 white cells, and the polynucleosis, 
which varied between 72 per cent to 90 per cent of polymorphonuclear cells, 
averaged between 80 and 85 per cent The red blood count was practically 
always decreased, and the average was between 3,000 000 and 3,500,000 red 
blood cells , while the highest and lowest counts observed were, 4, goo, 000 
red blood cells and 2,700,000 red blood cells, respectively In every case 
but one, there was a corresponding decrease in the haemoglobin estimation, 
and the average was between 60 and 70 per cent The highest haemoglobin 
estimate noted was 95 per cent and in this case the red cell count was 
4,900,000, and the white blood count was 16,000 leucocytes, Avitli 84 per 
cent polymorphonuclear leucocytes The blood findings indicate in general 
concealed hemorrhage, and from that point of view, they are of important 
diagnostic value The work of Cannon,"^ must however be kept in mind, 
as he showed that m severe traumatic shock without hemorrhage as a com 
phcating factor, the capillary red blood count may be very high, and maj 
amount to 6,000,000 red blood corpuscles, while the venous count is always 
lower Hemorrhage always reduces the high capillary count 

In three cases the urine examination showed gross and microscopic 

394 



SPLENECTOMY FOR TRAUMA 


blood and these thiee cases weie fatal Autopsy showed a laceration of the 
left kidney Theie weie no othei minary findings of significance 

A pre-opeiative diagnosis of luptuied spleen was made in eight cases, 
SIX cases were diagnosed as ruptuie of the intestines, and in the remaining 
cases the diagnosis was intia-abdominal injury with hemorrhage 

The treatment of splenic lupture is immediate operation m all cases, 
and splenectomy is the operation of choice Twenty-five patients were 
operated upon, with fifteen recoveries and ten deaths which makes our 
opeiative mortality 40 per cent This is higher than the published operative 
nioitality of most observers, and most comparative studies of published mor- 
tality statistics in these cases give but an imperfect repiesentation of the 
actual conditions The reason for this is, that there are many factors 
involved, which in themselves vary in degree and extent, such as the nature 
and degree of the tiauma, the extent of the pathological lesion, the degree 
of the hemorrhage, the piesence or absence of associated lesions, the time 
elapsing between injury and operation and also the usual tendency on the 
part of observers to report more often operative lecoveries than operative 
deaths Many studies of each factor separately, and in a detailed way are 
needed, and based on these findings, a scientific grouping should be made, 
and from a study of a large number of properly classified cases, it will be 
possible to draw sound conclusions To delay opeiation or to palliate is to 
invite disaster Spontaneous recovery has been reported, but in the light 
of our present knowledge the chances of such are practically ml, and we 
are becoming increasingly more skeptical of its occurrence 

Splenectomy was the operation performed in twenty-four cases, and 111 
one case a small tear was sutured The one case in which a suture was 
used died, but death m this case was due to peritonitis Lamarchia’s case 
as cited by Moynihan,^^ illustrates an unusual possibility of dangei in these 
cases where suture of the spleen is done, in this case a tear on the inner 
surface of the spleen was sutured, but death occurred from hemorrhage 
from an unnoticed wound on the posterior border 

SprengeTs incision was used m eight cases where a pi e-operative diag- 
nosis of ruptuied spleen was made, because of the excellent exposure it 
affords, while in the remaining cases a left rectus incision was used At 
times It was necessary to make a hoiizontal incision, to the left, and about 
the middle and at right angles to the vertical incision , but in no instance did 
It seem necessary to resect the costal border, as is done by Auveay Neither 
is the submammary incision and subpenchrondal section of Doyen,^^ or the 
transdiaphragmatic approach, that is so warmly advocated by de Tarnowsky 
to be lecommended, as, in our opinion, they unnecessarily prolong the 
operation 

Recovery has occurred following packing alone where the lesion was 
small and superficial Gibbon,^^ m 1908, advocated “judicious packing” and 
stated “that any case that lives four to five days after rupture can be saved 
without splenectomy ,” which, of course, has been proven not to be the case 
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That a rupture may be present, be overlooked at operation, and eventually 
cause death is shown by Lejars’ case 

A study of this material was made as to the effect on the outcome of the 
time m the hospital before operation, and also the time that elapsed after 
operation m the fatal cases 


Case No 

Time m hospital 
before operation 

Hrs elapsing after 
operation in fatal cases 

Result 

I 

6 hrs 


Cu'cd 

2 

6 hrs 15 mm 

4 hrs 10 mm 

Fatal 

3 

No record 

died on table 

Fatal 

4 

4 hrs 

6 hrs 

Fatal 

5 

2 hrs 

6 hrs 

Fatal 

6 

6 hrs 30 mm 


Cured 

7 

8 hrs 

14 hrs 30 min 

Fatal 

8 

SO mm 

I hr 15 nun 

Fatal 

9 

6 hrs 40 mm 


Cured 

10 

6 hrs 40 mm 


Cured 

II 

4 hrs 20 mm 


Cured 

12 

3 hrs 


Cured 

13 

I hr 50 nun 


Cured 

14 

12 hrs 30 mm 


Cured 

I? 

6 hrs 


Cured 

16 

3 hrs 


Cured 

17 

I hr 50 nun 


Cured 

18 

4 hrs 15 nun 


Cured 

19 

2 hrs 55 nun 


Cured 

20 

6 hrs IS nun 

17 hrs 

Fatal 

21 

No record 


Cured 

22 

4 hrs 15 nun 


Cured 

23 

3 hrs 


Cured 

24 

4 hrs 


Cured 

25 

2 hrs 

10 days 

Fatal 


The average time in the hospital before operation was five hours The time 
the patient was in the hospital befoie operation seemed to have within cer- 
tain limits but little relation to the outcome Death occurred in nine ot 
the ten fatal cases within seventeen hours after operation, and this may be 
safely explained on the basis of post-operative shock , therefore, all of the 
cases, excepting one, that were able to withstand the operative shock sur- 
vived The one case that lived ten days, developed a temperature of 104. 
a pulse rate of 146 with distention and rigidity of the abdomen, which was 
probably due to peritonitis Autopsy was refused 

Blood transfusions helped markedly in the ultimate outcome m this 
series Transfusion was employed post-operatively Saline infusion was 
used m all cases Autotransfusion, as recommended by Theis and Henschen 
was never used 

Infection of a persistent character of the abdominal wound develope 
in five cases , these five cases developed ventral hernise One patient lac 
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a severe hemoirhage from his wotmd on the ninth post-operative day which 
we think was due to injuiy to the paiicieas at the time of his accident or at 
opeiation, and the panel eatic enzymes digested the suture material and the 
edges of the wound This patient developed a massive hernia, indicating 
that the entire abdominal wall was affected, and which requiied a secondary 
sutuie In the London Hospital series, four cases of “burst wounds” were 
leported, and in each case the wound had to be resutuied under general 
anaesthesia, Bailey attributes this to the action of the panel eatic ferments, 
as indicated by me in a previous paper, as the probable cause of the pei- 
sistent infections and post-operative heiniae that occurred in our cases A 
left-sided empyema occuired in one case thirteen days after operation, we 
think this was due to infection of a traumatic pleurisy produced at the time 
of the original injury In support of this idea is the fact that one of our 
non-operated cases shoived at autopsy a contusion of the base of the left 
lung, and Bailey reported three cases of left-sided pleurisy m his group 
of thirty-two cases No persistent hiccough as observed by Bailey in several 
of his cases was noted by us 

The average stay in the hospital of the cured cases was thirty-two days 

No oppoitunity has presented itself for me to do a second operation on 
any of my splenectomized patients 

Griffin states “that hyperplasia of lymphatic tissues has been seen 
occasionally duiing life, and has been definitely found post-mortem follow- 
ing splenectomy in man ” Faltin and Stubenrauch found at the time of 
second laparotomies, one and six years, respectively, that the peritoneum 
was covered with numerous nodules, showing microscopically the character- 
istics of splenic tissue, which certainly had not been present at the first 
operation Moynihan^^ reports a personal case, m which a small acces- 
sory spleen, after a period of seven yeais, increased almost to the 
size of a normal spleen Lee described a case in which a laparotomy was 
perfoimed for acute intestinal obstruction on a splenectomized patient, and 
he found the peritoneum covering the small intestine and mesentery covered 
with small tumors, varying in size from a pm head to one inch by one-half 
inch , there wei e 200 to 300 such tumors, and on microscopic examination 
they were found to be of splenic tissue It is, therefoie, clear to a certain 
extent at least, that after splenectomy, the functions of the spleen are taken 
over by remnants of splenic tissue left at operation, accessory spleens and 
the rest of the reticulo-endothehal system, all of wdnch show hypertrophy 
In a case of apparent congenital absence of the spleen Hodenpyl found 
at autopsy a general compensatory lymphatic hyperplasia 

Pearce,^’^ Asher and others, have found that the spleen plays an impor- 
tant part in iron metabolism Asher found that the elimination of iron ivas 
considerably increased in splenectomized dogs Bayer observed an 
increased iron excretion in several splenectomized patients Pearce has shown 
that the spleen controls and regulates blood destruction, and, is of the 
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opinion, that the increased iron elimination is to be explained by increased 
blood destruction The bone marrow, according to Hosier,®'^ becomes red 
after splenectomy, due to hyperemia, and there are active mitotic figures, 
and there is an increase in the number of specific marrow cells with a 
diminution in the amount of fat, these changes, Pearce thinks have to do 
with the storage of iron 

Following operation in this group of cases, examination of the blood 
showed a secondary anemia The decrease in the number of red cells, vas 
accompanied by the usual variations m size, shape and staining qualities 
that are found in anemia, evidences of red cell regeneration were shown 
by the presence of normoblasts Granular basophilic degeneration, or 
Grawitz’s granules, as noted by Morns in one case, was observed by us 
in one instance, the red cells showing this punctate basophilia disappeared 
from the blood in about two weeks after operation The normoblasts dis- 
appeared from the peripheral blood in from ten to fourteen days but did 
not reach normal during the stay of the patients in the hospital The white 
blood count remained high for three to five weeks and it varied from 14,000 
to 30,000 leucocytes An increase in small lymphocytes was invariably noted, 
and it amounted to as much as 45 per cent , a small but constant increase 
in large mononuclears, and transitional cells were observed White cell 
regeneration was evidenced by the occurrence of eosinophilic and neutrophilic 
myelocytes in some cases , these abnormal cells appeared about the end of 
the first week, reached their zenith between the second and third weeks and 
disappeared during the fourth and fifth weeks after operation No eosino- 
philia was observed during the hospital stay of any of the patients No 
studies of the fragility of the red blood cells were made m these cases, 
which according to Moymhan, is increased No platelet counts were made 
by us, but Rosenthal studied the effect of removal of the normal spleen 
on the blood platelet count, in seven cases at Mt Sinai Hospital, and he 
found that ‘'there rvas a gradual and constant increase in the number of 
blood platelets This increase reaches its zenith during the second week 
Blood platelet counts of 1,000,000 to 1,900,000 were observed The platelet 
count begins to drop and becomes normal or remains somewhat above normal 


about the third or fourth week after operation Observation of these cases 
for five years after operation has showm their platelet count to be normal 
or slightly above normal ” Moymhan is of the opinion that the tem- 


porary anemia subsides in about two months’ time, and that the increase 
m lymphocytes persists for about a year, and gives place to an eosmophiha, 
which increases to about 8 per cent during the third year ” Boyd states 
definitely that “the anemia disappears at the end of two months ’ Pfeiffer 
and Smyth, state that “individuals splenectomized for traumatic rupture 
usually show a definite and persistent anemia, which requires prolonge 
observation and treatment ” Examinations have been made of the b 00 


in a number of our cases for a period of three years or 


more and m one 

N 
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foi a peiiod of seventeen yeais, and every case showed a slight secondary 
anemia and a slight leucocytosis The blood pictuie found in the one case 
seventeen yeais after splenectomy is to wit 


Red blood count 
Hjemoglobm 
White blood count 
Polymorphonuclears 
Lymphocytes 


4,800,000 
7 S per cent 
i3>ooo 
70 per cent 
30 per cent 


As to the late effects of splenectomy on the physical welfare of these 
individuals No untowaid effects were discovered We have observed one 
case for seventeen years and he has always been in excellent condition from 
his history and physical examination, excepting for a veiy mild anemia 
Regulai pel iodic health examinations were earned out for short periods of 
time in these cases but it was impossible to make observations for more than 
three years and they wete all in excellent physical condition at the time of 
their last examination There was no evidence of decreased resistance to 
infection in these cases This is contrary to the conclusions drawn by Morris 
and Bullock,^® as they state “that there is often noted clinically decreased 
bodily vigor and resistance ” Attention has been called to the inherent fallacy 
of all conclusions drawn from experimental work by Michelson and 
Rost , and they point out the fact that after splenectomy, as after the 
operative removal of any abdominal organ, the body is necessarily in a weak- 
ened condition, and therefore any infection may develop, and is more virulent 
Observations on splenectomized animals, m all work reported to date, have 
not been earned out for a sufficiently long period of time after operation 
Rost also states that “theie is no evidence of any decreased resistance of 
splenectomized persons to infection ” Moynihan's opinion is the same, and 
Bailey could find no decreased resistance to infection, m the follow-up of 
his patients after spenectomy Late deleterious effects of splenectomy on 
health are apparently absent, and if present, they are, for practical pur- 
poses, negligible 

Open wounds These penetrating wounds consisted of five gunshot 
wounds and one stab wound They are rare m military surgery and still 
rarer in civil practice Laspeyres reported seven splenectomies with three 
recoveries Abadie^^ reviewed twelve cases of war injuries of the spleen 
operated upon by Depage,^^ and of these twelve splenectomies four recov- 
ered Willems,^® as quoted by Abadie, states, “that splenectomy is constantly 
fatal m military surgery” and his conclusion was based on the fact that he 
lost five consecutive cases m which splenectomy was performed General 
Ireland in a personal communication to Pool, reports that the incomplete 
records for our troops m France show that ten splenectomies were per- 
formed and eight of the ten were fatal Open wounds of the spleen are 
fatal unless an immediate operation is performed Splenectomy is the opera- 
tion of choice and we feel that Abadie is correct in pointing out that 
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splenectomy is serious in proportion to the alieady existing hemorrhage and 
to the injuries of the other organs which have already threatened the 
patient’s life Stetten reported a stab wound of the spleen, which was 
treated by sutuie, and the patient recovered 

Owing to the scarcity of published reports of open wounds of the spleen, 
It seemed that a repoit of the following six cases might prove of interest 

CASE HISTORIES 

Case I — Stab zvonnd of the spleen Male, age twenty-four years, was admitted to 
the hospital, Juh 23, igo6, at 12 30 a m with a stab wound m the left flank The 
wound was three-fourths of an inch in length, and was located between the tenth and 
eleventh ribs, about five inches from the spinous process of the twelfth dorsal vertebra, 
and it passed upward into the abdominal cavity The wound was bleeding profusely 
Liver dulness was obliterated Temperature on admission was 100, pulse 120, and 
patient w'as in shock At operation the spleen was found to be pierced through about 
an inch from its low'er border and ivas bleeding profusely from the inner aperture The 
spleen was removed There was a hemorrhage under the serous coat of the colon, and 
a wound in the mesentery Three dajs after operation the patient developed a tempera- 
ture with distention of the abdomen , the w'ound w as opened and drained but no pus was 
found He became very septic and died the following day 

Case II — Gunshot tuoiind of spleen Male, age twenty-six years, wms admitted to 
the hospital, January 21, 1905, at 9 00 a ai Patient wms found on the sidewalk in shock 
Temperature 994, pulse 150 On examination he w'as pale and d}spnceic and showed a 
bullet wound in the left shoulder, tw'o bullet w'ounds m the left thigh and one m the 
back about three inches to the left of the midline and under the rib The abdomen was 
lounded, tense, and wms dull on percussion m the flanks, but tympanitic over the centre, 
and was diffusely tender Operation was performed one hour after admission, and on 
opening the abdomen through a left rectus incision a considerable quantity of dark blood 
escaped The spleen wms markedly enlarged from intracapsiilar hemorrhage and showed 
a deep furrow on its external phrenic surface, wdnch was bleeding profusely The spleen 
was removed The condition of the patient was extremely poor while on the table and 
during this time an intravenous injection of normal saline w’as given After his return to 
bed he vomited several times moderate quantities of bile-colored and coffee-colored 
material and was treated by gastric lavage The pulse rose steadily, however, and he 
died thirtv-six hours after operation 

Case III — Gunshot zvound of the spleen Male, age thirty years, was admitted to 
the hospital, July 5, 1906, at i 00 p m He was shot m the left axillary space and was 
suffering great pain and also complained of nausea On examination the patient was 
conscious, pale, in a cold sweat, the mucous membranes were almost w'hite The abdo- 
men was rigid, tender and dull on percussion in both flanks In the anterior axillary line 
betw^een the tenth and eleventh ribs there was a bullet wmund of entrance from which 

blood W'as oozing At operation, one-half hour later, through a left rectus incision, the 

spleen was found to be perforated and it was removed A perforation was found m the 
diaphragm and the sucking of air indicated injury to the left lung A Mikulicz tampon 
was placed beneath the diaphragmatic opening The patient made an uneventful recov- 
ery and nothing unusual was noted except that the urine was bloody for several dajs 
after operation 

Case IV — Gunshot zvound of the spleen Male, age twenty years, w'as admitted to 
the hospital, December 27, 1907, at 10 30 a m Temperature 99, pulse 134, respiration 

50 Patient was said to have been shot in the back and when first seen he was m 

extreme shock, pale and pulseless He was treated for shock and show'ed some reaction 
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He complained of abdominal pain The abdomen was rigid and tender throughout 
Operation was performed two hours later A niidline incision was used and the abdomi- 
nal cavity was filled w'lth blood Perforation of the spleen and liver The spleen was 
removed and an iodoform dram was nisei ted down to the wound in the liver which was 
not apparently bleeding at the tune The bullet was found free in the abdomen The 
patient died four hours after operation 

Case V — Gunshot zvound of the spleen Male, age twenty-one years, w'as admitted 
to the hospital, August 5, 1911, at 9 45 pm He was shot in the abdomen and com- 
plained of abdominal pain The w'ound of entrance was in the epigastrium, and the bullet 
was felt beneath the skin, on the left side of the back On examination, patient was 
conscious and pale Temperature 100, pulse 92 The abdomen was slightly rigid in the 
left upper quadrant and was slightly tender o\er splenic area At operation, four hours 
later, the abdomen w'as opened through a left rectus incision and a large amount of free 
blood w'as found, the spleen was found to be lacerated and it was removed A circular 
opening m the greater curvature of the stomach w'as found near the pylorus and this 
was closed by suture Bleeding points m the gastro-omentum were ligated Recovery 
was uneventful 

Case VI — Gunshot zuound of the spleen Male, age forty-one years, was admitted 
to the hospital, April 23, 1922, at 8 00 a M Temperature 986, pulse 92 Patient was 
found in a coal cellar with three bullet w'ounds over the precordium He stated that he 
had shot himself The three bullet wounds of entrance were on the left side at the level 
of the fifth interspace in the mid-clavicular line One wound of exit w'as just below the 
twelfth rib, about three inches to the left of the spine There were powder marks around 
the three ivounds of the chest, which were separated from one another by a distance of 
one-half inch The patient was pale and in great pain Rigidity of the abdomen was 
found in the left hypochondnum Operation w'as performed one hour later and through 
a left rectus incision the abdomen was opened and found to be filled with blood The 
spleen was torn and there was active bleeding from the splenic vessels A large perfora- 
tion was present m the diaphragm on the left side which sucked in air with each inspi- 
ration The condition of the patient became so poor during the operation that the vessels 
at the root of the spleen were tied with tape and the free ends brought out through the 
abdominal wound The perforation in the diaphragm was closed with a Mikulicz dram 
and the area about the spleen was packed with iodoform gauze The patient did not rally 
from the operation and died twenty-four hours later 

In the five gunshot wounds the spleen alone was injured in only one 
case, two cases had perforations of the diaphragm, one a perforation of the 
stomach and in the fifth there was a wound of the liver In the stab wound 
case there were associated injuries to the colon and mesentery In this series 
we had a mortality rate of 66 and 2/3 per cent which is in keeping with 
the published statistics of other observers 

SUMMARY 


To summarize we may say 

1 Traumatic rupture of the spleen occurs most frequently in childhood 
and adolescence 

2 The absence of external marks on the body of a patient presenting 
abdominal symptoms following trauma is an important diagnostic clue 

3 Immediate operation should be performed, regardless of the condi- 
tion of the patient and splenectomy is the operation of choice 
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4 The presence of associated lesions increases operative mortality 

5 Blood transfusion post-operatively is of great value 

6 A slight anemia that lasts for years associated with a slight leucocytosis 
follows splenectomy 

7 The health of persons splenectomized for trauma is not adversely 
affected 

BIBLIOGRAPHY 

^ Berger Die Verletzungen der Milz and ihre Chirurgische Behandlung Arch f khn 
Chir , 1902, vol Kvin, p 863 
■ Eisendrath Journal Am Med Assn , October 25, 1902 
'' Bessel, Hagen Archiv fur klinische Chirurgie, 1890, vol xln, p 188 
* Planson These de Pans, 1909 

“Johnston Annals of Surgery, July, 1908, vol xlvm, p 50 
“ Barnes Annals or Surgery, 1914, vol lix, p 597 
" Pool and Stillman Surgery of the Spleen, 1923, p 90 
“ Bailey British Journ of Surgery, July, 1927, p 40 
“ Connors Annals of Surgery, July, 1921, vol Kviii, p 1 
Barnngton-Ward The Abdominal Surgery of Children Oxford Univ Press, 1928 
Fraser Surgery of Childhood, Wm Wood Co , 1926 
“ Campbell and Kerr The Surgical Disease of Children, D Appleton, 1912 
" Mayo, W J , and Archibald Ochsner’s Surgical Diagnosis and Treatment, vol 11, p 
509 Lea and Febiger, 1921 

“ DaCosta Modern Surgery, 9th Ed , p 1044, W B Saunders Co , 1925 
'“Lejars Urgent Surgery, 3d English Ed, p 246 Wm Wood Co, 1923 
” Jackson Surg Gynec and Obstet , September, 1925, vol xli, No 3, p 331 
Robitshek Minnesota Medicine, vol vi, 1923, p 365 
Brogsitter Quoted by Robitshek 

Melchior Cited by Susman British Jour of Surg , 1927, vol xv. No 57, p 47 
Trendelenburg Cited by Susman 

^ Doughtie Jour Am Med Assn , vol Ixxxi, No 18, p 1521, November 3, 1923 
“ Cannon Traumatic Shock, D Appleton Co , 1923, p 41 

“ Lamarchia Cited by Moynihan Keen’s Surgery, vol 111, W B Saunders Co , 1910 
p 1088 

Auveay and Vauverts Chirurgische Operations Lehre, 1920, vol 111, p 608 
^ Doyen Surgical Therapeutics and Operative Technique, Wm Wood and Co, 
1920, p 193 

de Tarnowsky Emergency Surgery, Lea and Febiger, 1926, p 310 
” Gibbon Trans Philadelphia Academy of Surgery, March 2, 1908 Annals or Sur- 
gery, vol xlviii, 1908, p 142 

Theis and Henschen Chirurgische Operations Lehre, 1920, vol 111, p 612 
*" Griffin, Griffin Surgery, Gynec and Obstet , November, 1927, vol xlv. No 5, p 577 
Faltin and Stubenrauch Quoted by Michelsen Ergebuisse der Chirurgie and Ortho- 
paedie, 1913, vol vi, p 480 

Moynihan Abdominal Operations, W B Saunders Co , 4th Ed , vol 11, p 613, 1926 
“ Lee Cited by Moynihan Abdominal Operations 
“ Hodenpyl Medical Record, November 12, 1898, p 695 
Pearce Journ Experimental Med , 1912, vol xxiv 
“ Asher Centralbl f Physiolog , 1915, p 63 
““ Bayer Cited by Rost 

Mosler Quoted by Rost, Pathological Physiologj^-Reiman P Blakiston s Sons and 
Co, 1923, p 152 

Morris Arch Int Med , 1915, vol xvi, p 514 

402 



SPLENECTOMY FOR TRAUMA 


Rosenthal, N Personal Communication 

IMoynihan The Spleen, and Some of Its Diseases, W B Saunders Co , 1921, p 21 
^'Bojd Surgical Pathology, W B Saunders Co, 1925, p 591 
Pfeiffer and Smyth Annals of Surgery, 1924, vol lx\x, p 560 
" Morris and Bullock Annals of Surgery, November, 1919, vol Ixx, p 513 
Michelsen Ergebuisse der Chirurgie and Orthopaedic, 1913, vol vi, p 480 
* Rost Pathological Physiology', P Blakiston’s Son and Co , 1923, p 152 
Laspey res Cited by Moynihan in “Abdominal Operations ” 

*' Abadie Medical and Surgical Therapy, D Appleton, igi8, vol 111, p 512 
'■'Depage Quoted by Abadie (Ibtd ) 

'''Willems Quoted by Abadie (Ibtd) 

" Stetten Annals or Surgery, March, 1923, p 370 




403 



SPLENECTOMY 

REPORT OF A CASE mTH PATHOLOGY UNCLASSIFIED* 

By William E Lower, MD 

AND 

R P Ball, M D (By Invitation) 

OF Cletoland, Ohio 

The following case report is offered to show that even in cases of 
splenomegaly which are atypic, splenectomy may prolong or save the life of 
the patient 

The patient, a man thirty years of age, came to the Clinic July 29, 1927, complain- 
ing of pain in the left side, a fissure m ano, loss of weight, sleeplessness He had had 
the fissure since February The pain in the left side started two weeks before this visit, 
beginning as a sharp pain It was especially evident when the patient stooped over 
and when he took a deep breath The patient had had no cough but had had a slight 
fever He had lost about fifteen pounds in weight 

There was nothing of significance in the family or personal history As to his 
present illness there were no sjmptoms referable to the digestive, cardiovascular or 
respiratory systems except shortness of breath which was due to the pain He tired 
easily and stated that he slept poorly 

Physical examination revealed a tall, slim man weighing 142 pounds (normal 
weight 154 pounds) His temperature was ioo°F , his pulse rate 92 On respiration 
there was diminished movement of the left side with suppression of breath sounds ove» 
the left base There were no rales In the abdomen there was a visible mass in the lefi 
side extending over the splenic area to the midhne and below the umbilicus This 
mass was slightly tender on palpation, and there were definite coarse crepitations 01 er 
the spleen There ivas a small indurated area on the left buttock about one and a half 
inches from the anus which was discharging feces 

Aside from the fistula the clinical impressions were splenomyelogenous leukemia, 
Banti's disease or tuberculosis of the spleen 

An X-ray examination of the chest gave the following information A short 
cervical rib on the left side , the left diaphragm level with the right or slightly elevated , 
fibrotic infiltration in the lungs extending well out into the infraclavicular region 

August 9, the spleen appeared to be very large, it filled Traube’s space and extended 
medially to the midline A notch was felt at the umbilicus but the lower pole extended 
almost to Poupart’s ligament The surface was slightly irregular but the consistenc> 
was not very hard nor was the edge very sharpl} defined It did not feel like a 
leukemic or Banti’s spleen, and was scarcely firm enough to be an amyloid spleen It 
felt more like an enlargement due to a chronic infection such as tuberculosis or lues 
X-ray therapy and potassium lodid were advised, to be followed by splenectomy if these 
measures were not effective 

Six weeks after receiving X-ray treatment the patient had gained thirteen pounds 
and felt much better At this time the spleen extended onb'^ to the level of the umbilicus 
A von Pirquet test, October 7, was positive 

N^ovember 3, the spleen felt smooth, was very firm, and extended the breadt 0 
three fingers below the umbilicus On account of the accompanying fistula in ano 
and the positive von Pirquet, it was believed that this was a tuberculous or possi % an 
am3doid spleen and splenectomy was adMsed _ — 
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The successive blood counts to this time are shown in Table I 
At operation, November ii, a spleen weighing- 2900 gm and measuring 30x7x18 
cm was removed (Fig i ) The liver was found to extend for almost a hand’s fcreadth 
below the costal margin It seemed to be normal in color and there was no evidence of 
cirrhosis 

A transfusion of 500 c c of blood was given immediately after the operation 
Pathological Repot t — Gross description A spleen weighing 2900 gm and meas- 
uring 30 X 7 X 18 cm It IS deeply notched, smooth and flabby, and the capsule is 
tense The anterior surface is dull white and lustrous Serial sections show a dark 
red, velvety cut surface with absence of markings of the splenic nodules, considerable 



Tig I — Gross specimen of spleen weighing 2900 gm and measuring 30 x 7 x iS cm 


pulp IS obtained on scraping A single, discrete, pale yellow, firm nodule 15 mm in 
diameter lies immediately beneath the capsule on the anterior surface The cut surface 
of this nodule is homogeneous and smooth The zone surrounding the nodule is dark 
red and hemorrhagic in appearance 

Micioscoptcal Desoiptwn — The sections show a loss of the Malpighian corpuscle 
markings The endothelial leukocytes are greatly increased in number with prolifera- 
tion of the lining cells and filling of the sinuses A large number of lymphocytes are 
present in the sinusoids In some places these appear to have a separate delicate 
reticulum suggesting lymphoblastoma The endothelial leukocytes show a few mitotic 
figures, and those lying in the sinuses contain hsemosidenn A few of the smaller 
vessels show a thrombosis The picture is suggestive of an aplastic lymphoblastoma 
(Figs 2 and 3 ) 

Tentative Pathological Diagnosis — Lymphoblastoma— aplastic type 

Post-opeiative Couise — The wound healed rapidly and the patient had a smooth 
convalescence 

The successive blood counts during his stay in the hospital are given in Table I 

February 17, 1928, the fistula in ano was excised 
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Fig 3 - , _ , 

greatly increased number of endothelioblasts and the iilling 
and endothelioblasts 
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-Photomicrograph (X250) of section of spleen removed in case of ^Wvtes 
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SPLENECTOMY 


When last seen, March 15, 1928, the patient was feeling well and was sleepin 
well His blood count on this date is given in Table I 

On account of the uncertainty as to the pathological diagnosis, sections were sent t 
various pathologists from whom the following reports have been received 

(1) Chronic myeloidization of the spleen, with anemia What this condition reall 
means, I am far from certain 

(2) Endotheho-blastic proliferation, microscopic not pathognomonic of any lesion 

(3) Thrombophlebitic splenomegaly 

(4) Stasis wMth cndothelio-blastic proliferation, thrombosis and minute infarct: 
Usualh associated with a thrombosis of a splenic vein 

(5) Aplastic type of splcnoni} elogenous leukemia 

Table I 


SitcccssiM Blood Findings vi Case of Splenomegaly with Unclassified Pathology 


Date j 

R B C 

W B C 

Ng 

Differential Count 

Trans 

Neut 

S m lymph 

Lg lymph 

i 

7-29-27 1 

4430000 

2700 

80 

45 

51 

I 


7-30-27 


2000 






8- 1-27 1 

4480000 

1900 

85 





9-29-27 

4200000 

2000 

85 

32 

58 

10 


11- 4-27 ! 

4300000 

1800 : 

90 

39 

38 

17 



Operation- — Splenectomy 





I I- 8-27 

3710000 

3300 ! 

75 , 





II-IO-27 

2910000 

2100 

75 

44 , 

16 

28 

12 

I I-14-27 

3620000 

7000 

1 70 

70 1 

15 

1 15 


11-16-27 

2880000 

7300 

1 55-60 

! 




11-18-27 

2900000 

7800 

i 60 



j 


I 1-2 1-27 

3600000 

6300 

60 


i 



n-25-27 

2450000 

4100 

55-60 





11-26-27 

3200000 

I 

60 


1 



11-28-27 

! 2560000 

3800 

55-60 





12-12-27 

3260000 

! 6050 


21 

70 


3 






(6% mononuclear) 


1- 4-28 

3120000 

3800 

65 

13 

78 1 

I 1 

3 





(Marked 

increase 

m central palloi 


1 



2% myelocytes B) 


2-16-28 

3520000 

4800 

80 

5 

75 

20 


3- 6-28 - 

5140000 

7850 


3 

72 

14 

11 


Discussion — ^There is no system in the body regarding the pathology of 
which so little is known as the reticulo-endothehal system, and there is no 
system the diseases of which are fraught with graver menace The spleen, m 
particular, occupies a unique position even within this system, for it is 
apparently of little, if any, value after birth , as far as is known the diseases 
which affect it have their origin in other organs, and once it has become 
involved m a disease process, the progress toward a fatal termination is 
usually unaffected by any form of treatment except in certain instances by 
the removal of the organ itself 

Splenomegaly may be due to microorganisms, especially to those which 
reach the spleen in the course of acute or subacute infections such as ton- 
sillitis, sinusitis, osteomyelitis Tuberculosis is a well-known cause of 
splenomegaly, as is malaria, but in splenomegaly due to any of these causes 
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either the organism can be isolated or the microscopic appearance is pathog- 
nomonic No such organisms could be isolated in this case nor, as is shown 
by the varying reports by pathologists, was there a pathognomonic appearance 
of the spleen In every case of splenomegaly of known etiology, characteristic 
changes aie present, but no such changes were demonstrable in this case 
The function of the spleen in the production of anemia and of leukemia is not 
known except that the enlarged spleen has a destructive effect upon the red 
blood cells and a productive effect upon the white blood cells In this case 
anemia was not piesent excepting for a brief period after operation nor was 
leukemia manifested at any time In fact, as far as we have been able to 
discover, no case of splenomegaly has been leported m the literature in wdiich 
the aleukemia has been as marked as m this case Nevertheless it may be 
noted that the microscopical appearance of the spleen suggested to one of the 
pathologists that we weie dealing with splenomyelogenous leukemia 

The 1 ontgenographic appearance of the lungs together with the positive 
von Pirquet test would suggest that this was a case of tuberculous splenomeg- 
aly , but this again is apparently ruled out by the microscopic findings 

Uncertain though the pathology m this case may be, nevertheless the fact 
remains that in every case of splenomegaly there must be some definite 
etiological factor In this case the true cause may be disclosed at a later date, 
perhaps only at autopsy The blood picture, that is the increasing percentage 
of lymphocytes, suggests, however, that the patient may come back presenting 
a true clinical picture of lymphatic leukemia Whatever the final outcome 
may be, it seems woith while to leport this case in the hope that together 
with the reports of other cases, the pathology of wdiich is similarly uncertain, 
It may at some time aid m throwung some light upon the function of this still 
mysterious portion of the mysteiious leticulo-endothehal system 



A REVIEW OF 500 SPLENECTOMIES WITH SPECIAL 
REFERENCE TO MORTALITY AND END RESULTS 


By WiLLiAivr J Mayo, MD 

or RociicsTcn, Minn 

It is my purpose m this papei to evaluate briefly our expenence in the 
clinic m those dysciasias which have led to the removal of the spleen, and 
to comment in geneial on what may be expected fiom splenectomy as borne 
out by the statistics 

I have gi ouped the cases undei four headings, having m mind the clinical 
rather than the pathologic aspects, necessaiily such grouping is only approxi- 
mate (i) diseases associated with abnormality of the white blood cells and 
related stiuctuies, (2) diseases associated with changes m the red blood cells, 
and blood platelets, (3) diseases due to infectious and toxic agents, and (4) 
miscellaneous diseases Giflin and his associates have made a study of the 
blood changes in these cases and have con elated them with the clinical pic- 
tuie, and MacCaity and his associates have studied the pathology of the 
removed spleens and m due time will present their findings 

FUNCTIONS or THE SPLEEN 

The spleen is a part of the reticulo-endothehal system, as described by 
Landau and Aschoff, which includes the lymphoid tissues and certain endo- 
thelial and connective tissues It is a hemolymph gland and is probably most 
closely associated in function with Kupffer cells of the liver The arteries of 
the spleen as they sepaiate into smaller vessels lose their middle and outer 
coats m the parenchyma of the spleen, so that the endothelium of the capil- 
laries is continuous nith the endothelium of the sinuses The blood of the 
capillaries therefore passes directly into the sinuses themselves The splenic 
vein joins with the portal vein and carries about 20 per cent of the volume 
of the portal circulation 

The functionally active cell of the spleen, which corresponds to the 
Kupffer cell of the liver, is a laige mononuclear endothelial leukocyte which 
has an exceedingly efficient phagocytic action and plays an important part in 
removing bacteria from the blood, as m typhoid and tuberculosis, and pro- 
tozoa, as in syphilis and malaria The strainer function of the spleen is well 
exemplified in those splenomegalias in which the spleen is unable to deliver 
bacteria, protozoa, and toxic material with sufficient speed to the liver for 
destruction and detoxication The retention of this deleterious material in 
the spleen may lead not only to splenic enlargement but to systemic reinfec- 
tions, as IS knowm to be the case in syphilis and certain forms of sepsis 

It IS worthy of note that the large supply of well oxygenated arterial 
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blood earned by the splenic artery is converted into venous blood without 
exerting an adequate known function This oxygen is evidently not lost in 
combustion for the purposes of heat and energy The fact that oxygen is 
utilized in the spleen in large quantities necessarily means that some other 
substance is oxidized There is little evidence and no logical reason for 
believing that de-oxygenation of the blood in itself is a function of the spleen, 
for a sufficient quantity of de-oxygenated blood is already supplied to the 
liver through the portal vein The question of whether or not the oxidation 
is for the purpose of destruction of undesirable substances (detoxication 
theory) or for the purpose of elaborating some complex substance, (for 
example, the highly complex haemoglobin protein molecule), offers an inter- 
esting field for investigation It might also be suggested that these oxidized 
substances are prepared m the spleen for the purpose of further treatment 
by the liver 

The removal of the normal spleen in cases of traumatism in man, and its 
removal m experimental animals, does not seem to cause permanent abnor- 
mal disturbance On removing the spleen one is struck by the enormous 
amount of venous blood which it contains It has been shown by Barcroft 
and Stevens that in the dog about 20 per cent of the total blood volume may 
be stored temporarily in the spleen The spleen contains a considerable 
amount of nonstriated muscle tissue and is known to possess a certain 
rhythmic contraction comparable to that of the gastro-mtestinal tract and the 
uterus It may be assumed that in times of stress stored blood is impelled 
through the portal circulation into the general circulation by splenic contrac- 
tions, which possibly account for the pain m the left side so often experienced 
by long-distance runners It may also account for the tradition that the 
ancients removed the spleen of runners in preparation for the Marathon races 

The spleen has some connection with the sympathetic nervous system 
through scanty fibres to the capsule, but it would appear to act largely through 
the influence of certain hormones which as yet have not been identified 

Normally the spleen probably does not produce white blood cells in the 
adult , this function or dysfunction of the spleen is apparent in splenomyelo- 
genous leukemia 

Approximately 20 per cent of the volume of the arterial blood is oxygen 
When the red blood cells are reduced m number, suboxidation results The 
relief which is sometimes manifest in the anemias on increasing the 
respiratory oxygen intake artificially may be due in part to correction of 
the suboxidation 

The embryonic red blood cells have dimly visible nuclei which disappear 
when the oxygen-bearing function becomes established Since the adult red 
cells do not have nuclei they do not reproduce themselves, and must be 
replaced The work of Ashby of The Mayo Foundation showed that red 
blood cells continue their oxygen-bearing function for at least six or seven 
weeks and probably longer It should be noted that there are one or more 
atoms of iron to each molecule of haemoglobin, showing the foundation for 
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the improvement which sometimes follows the use of non m the anemias 
The led blood cells and the blood platelets aie foimed in the bone mar- 
low The function of the spleen in destioying worn out red blood cells and 
blood platelets is an important one 

The experiments of Mann and his co-woikers show that bile is not formed 
in large amounts m the liver, hut that one of the functions of the liver is to 
filter bile from the blood The destruction of the red blood-cells, which pro- 
duce the pigments of the bile, is accomplished largely m the hone marrow 
(where also these cells and the blood platelets are formed), m the spleen, m 
the Kupffer cells, and, to a less extent, m the reticulo-endothehal tissues of 
the body generally 

In the removal by the spleen of worn out red blood cells and blood platelets 
from the blood-stream lies the explanation of increased function of the spleen 
in those specific splenic enlargements which accompany haemolytic jaundice 
and hemorrhagic purpuia, and one may surmise that although the splen- 
omegaly m haemolytic jaundice and hemorrhagic purpura may to some extent 
be a work hyperti ojih}’', any enlargement of the spleen means distinct danger 
to the red blood cells, without regaid to the nature of the enlargement, and 
probably will be accompanied by anemia 

In splenic anemia the red blood cells, and often the white blood cells, are 
reduced m number, the white cells not infrequently to 3,500 or below In 
the late stages of this particular dyscrasia, the so-called Banti’s syndrome of 
cirrhosis of the liver may occur, suggesting that diffuse irritating products 
are filtered from the blood-stream by the spleen or are formed m it Failure 
of the liver to detoxicate these products leads to generalized hepatic fibrosis 
as the result of the attempt to encapsulate them Just what these irritating 
substances may be is not known, but from our knowledge of the pepper and 
alcoholic cirrhoses originating m the gastro-mtestinal tract we can surmise 
that they are chemical m nature Giffin and Brown have shown recently that 
the blood volume is increased m cases of simple splenomegaly previous to the 
development of anemia, this indicates that there is an early factor in the 
disease which causes splenic enlargement with an increased circulatory bed 
I realize that this brief survey of the experimental and clinical fields is 
unsatisfactory and lacks greatly 111 detail, but at least it gives a perspective 

OPERATIVE EXPERIENCE 

Between April i, 1904 and March i, 1928, splenectomy was performed 
m the clinic in 500 cases, wath a mortality of 10 per cent In speaking of the 
death rate, I refer to the deaths in the hospital Many of the patients recov- 
ered from the operation, but for various reasons were not dismissed from 
the hospital and died there from causes other than the splenectomy Eighty 
per cent of the patients who recovered from the operation and are now living 
are m good condition, and the ultimate results are even more satisfactory 
than a cursory examination of the statistics might lead one to believe As 
Bloodgood has pointed out in connection with a follow-up of patients operated 
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on for cancel “Whereas bad news travels quickly, those patients who are 
difficult to trace, when heard from usually prove to be well ” Further we 
assume that all deaths m a series of cases occui fiom the disease, but it is only 
just to consider the natural death rate in a period of twenty-four years 
Group i — Diseases Associated with Abnoimahty of the White Blood 
Cells and Related Sti iictm es — Splenectomy was peformed in hfty-four cases 
because of abnormal changes in the white blood cells and related structure, 
associated with enlargement of the spleen 

Hospital 
Patients mortality 

Splenoniyelogenous leukemia 45 3 

Lymphocytic splenomegaly 8 

Hodgkin’s disease 1 

Splenomyclogcnoiis Leukemia — In foity-five cases of splenectoinv for 
splenomyelogenous leukemia there were three deaths in the hospital Spleno- 
myelogenous leukemia has been looked on as an incuiable disease, and super- 
ficially it would appear that there was little excuse for lemoving the spleen 
However, if we consider fiist that what we call splenomyelogenous leukemia 
may be a terminal stage of various types of blood dyscrasias which aie rec- 
ognized only when they have reached a fatal stage, perhaps to a certain 
extent we aie naming a prognosis lather than the actual disease Splenec- 
tomy IS suggested in these cases by the fact that any tieatment which reduces 
the size of the spleen improves the condition of the blood and thereby the 
condition of the patient 

Patients m this group have lived and have been able to work for a number 
of yeais after splenectomy At no time has the blood become normal, but 
great, and, in some instances, prolonged palliation has resulted The results 
are better than they appear, because in cases of possible splenomyelogenous 
leukemia, when the condition of the blood approaches noimal after splenec- 
tomy, it IS assumed that the disease was not true splenomyelogenous leukemia, 
and the case is classified with the splenic anemias or is left unclassified These 
cases will be explained later 111 the light of future knowledge 

It has been found that by reducing the size of the leukemic spleen either 
with X-ray or radium preliminaiy to opeiation, the spleen can be removed 
with not to exceed 5 per cent mortality In youngei and middle-aged patients 
in the early stages of this apparently hopeless condition, the merits of splenec- 
tomy should be considered 

Lymphocytic Splenomegaly — Splenectomy was performed in eight cases 
of lymphocytic splenomegaly with no deaths These cases aie closely related 
to the cases of generalized lymphosarcoma, and possibly also to lymphatic 
leukemia on the one hand and to Hodgkin’s disease on the other They vary 
greatly m the degree of malignancy Half of them apparently have been of a 
benign type and the patients are living from one to six years after operation 
Hodgkin’s Disease — The spleen was lemoved m one case for a curious 
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condition which was classified tempoiaiily as localized Hodgkin’s disease 
The classification of this case awaits fuither knowledge 


Group 2 — Diseases Associated zvith 

Abnoi inality of 

the Red Blood 

Cells (and Blood Platelets ) — Splenectomy 

was pet formed 

m 330 cases foi 

enlaiged spleen associated with abnoimahty of the led blood cells 

Hospital 


Patients mortality 

Splenic anemia 

140 

IS 

Haimoljlic jaundice 

88 

4 

Hemorrhagic purpura 

27 

I 

Pernicious anemia 

62 

4 

Polycythemia vera 

3 

I 

Indeterminate hemorrhagic disease 

4 


Acute aplastic anemia 

2 


Chronic aplastic anemia 

2 


Ciiromc hremohlic anemia 

I 


Indeterminate congenital jaundice 

I 



Splenic Anemia — Splenectomy for splenic anemia was performed m 140 
cases There ^^ere fifteen deaths in the hospital More than half the patients 
are living, and all but six aie m satisfactory condition The hospital death 
rate in this group is high, but when it is consideied that a goodly proportion 
of patients operated on u ere m the terminal stages with advanced cirrhosis of 
the liver, ascites, and oedema, and that many of these recovered and remained 
well for a term of }eais. the results aie satisfactory, and demonstrate the 
reinaikable power of the liver to regenerate This encouraging showing, 
howev'er led to opeiation m many cases m which conditions were such that 
the risks, although justified, weie great Ten per cent of the patients who 
died duiing the ten }ear peiiod after splenectomy for splenic anemia died 
from gastric hemoirhage It is assumed that bleeding was due to varices in 
the lower part of the oesophagus and around the cardia of the stomach 

Hcvmolyiic Jaunaice — Splenectomy was performed in eighty-eight cases 
of hsemolytic jaundice, with four deaths m the hospital Eighty-one of the 
patients have been traced Seventy-three are known to be living, of whom 
seventy-two are m good condition Splenectomy in haemolytic jaundice stands 
out as a life-saving operation It was first used in the clinic m 1911, and our 
interest in the procedure was given further impetus by the publication in 
1915 by Elliott and Kanavel of their splendid contribution on the value of the 
operation in haemolytic jaundice 

Hemoi i hagic Pui pm a — Splenectomy was performed m twent}' -seven cases 
of hemorrhagic purpura, with one death in the hospital Twenty-six patients 
are living and in good condition Here again is a triumph for splenectomy 
It is most important to make a correct diagnosis befoie coming to a decision 
concerning surgical treatment Acute aplastic anemia especially simu- 
lates hemorrhagic purpura, and differentiation of the two may at tunes 
be very difficult 
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Pei nicious Anemm — The modern treatment of permcious anemia by a 
diet containing liver and high in vitammes has at least temporarily replaced 
splenectomy Splenectomy was performed in sixty-two cases of pernicious 
anemia, with four deaths in the hospital Three of these deaths occurred in 
the first nineteen cases, in which the operation seemed justified only in the 
late stages of the disease Splenectomy should be performed, if at all, only 
when the patient is on the upgrade following transfusions and other methods 
of rehabilitation The temporary improvement which followed removal ot 
the spleen was marked m practically every case, and the prolongation of life 
m 25 per cent of the cases was about two and a half times the life expect- 
ancy if splenectomy had not been performed None of the patients was con- 
sidered cured, for if apparent cure resulted, the case was placed in a different 
classification since probably it was not true pernicious anemia I think every 
case should be carefully considered on its merits in order to detect the occa- 
sional doubtful case m which splenectomy may be advisable There is a 
group of cases m which there is achlorhydria and what seems at the time to 
be secondary anemia in which the other features of pernicious anemia have 
not developed , in these splenectomy might logically be considered if the 
spleen is enlarged 

Polycythemia Pei a — Splenectomy was performed in three cases of poly- 
cythemia vera, with one death The results in the two cases were extraordi- 
narily good While the patients are not well, they have been able to work 
for several years 

Group 3 — Diseases Due to Infectious and Tone Agents — In the group 
of splenomegalies m which the spleen acts as a filter and removes micro 
organisms and toxic agents, splenectomy has a field of usefulness The 
enlarged spleen was removed in eighty-six cases m this group 

Hospital 



Patients 

mortality 

Tuberculosis of spleen 

9 

I 

Syphilitic splenomegaly 

10 

1 

Acute, subacute and chronic septic splenomegaly 

30 

7 

Portal cirrhosis 

37 

7 


Tiibei ciilosis of the Spleen — ^In nine cases in which the tuberculosis 
appeared to be confined to the spleen, seven patients have remained well over 
a long period of years since splenectomy One patient died of generalized 
miliary tuberculosis which came on immediately after operation, possibly due 
to direct venous contamination in the course of the operation 

Syphilitic Splenomegaly — There were ten cases of splenectomy for syph- 
ilitic splenomegaly, with one death in the hospital These patients all had 
advanced anemia, large spleens, secondary gummata in the liver, and were 
unable to maintain a negative phase under antisyphilitc treatment earned on 
for months The removal of the spleens, which in some instances were foun 
to contain spirochetes and small gummata, was followed by rapid recovery 
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The improvement m these resistant cases following splenectomy and subse- 
quent treatment amounted to cure 

Septic Splenomegalies — The septic splenomegalies are unsatisfactory 
cases for operation In the thirty acute, subacute, and chronic cases m which 
splenectomy was perfoimed, there were seven deaths In the more acute 
cases 111 which bacteria uere cultivated from the blood, the results were poor, 
and it probably would have been wise to delay the operation until a greater 
degree of natural immunity had been established In the cases in which 
septic endocarditis ivas present at the time of the splenectomy, there were no 
cures In the chronic cases the results were much better , where natural 
immunity had been established the results were good, and the risk small 
Poital Cm hosts — ^The results of splenectomy in the Banti stage of splenic 
anemia foi the relief of cirrhosis of the liver were so extraordinarily good as 
to lead to the removal of the spleen in thirty-seven cases of cirrhosis of the 
liver m which the spleen was only moderately enlarged The operation was 
performed late m the history of the disease which was evidently of gastro- 
intestinal origin There were seven deaths in the hospital in this series 
Although there were brilliant exceptions, the results m these cases on the 
whole were only fair, not bettei than in a compaiable group of cases in which 
some type of Talma-iSIorison operation had been performed with less risk 
Group 4 — Miscellaneous Conditions — Splenectomy was performed in 
thirty-one cases for miscellaneous conditions 

Hospital 
Patients mortality 


Gaucher's disease 7 2 

Ruptured spleen 4 i 

Wandering spleen 2 

Hemorrhagic ejst . 2 

Multiple serositis (Pick’s disease) i i 

Eosmophilia with splenomegaly i 

Neutrophilia with splenomegaly i i 

Hemangioma i 

Condition necessitating secondary splenectomy 9 

Unclassified 3 i 


Gauche) ’s Disease — Splenectomy was performed seven times for Gau- 
cher’s disease The five patients who lived were greatly improved and, 
although they were not cured, were able to work and earn a living 

Time does not permit me to discuss further this interesting group of cases, 
which I have tabulated merely for general information 
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ABSCESS OF THE SPLEEN 

By Arthur E Billings, M D 
or Philadelphia, Pa 

Abscess of the spleen is an unusual and very interesting condition clini- 
cally, but not so raie as one is led to believe by the number of reported cases 
in the literature The more notable earlier papers on the subject are those 
of Grand-Moursel, who collected fifty-seven cases in 1885, Esau’s report of 
seventeen cases of typhoid abscess in 1903, and Kuttner’s collection of one 
hundred and sixteen cases in 1907 Elting, in a very able paper read before 
this association in 1915, covered the subject admirably and added the report 
of his own case Since then other important contributions on various phases 
of splenic suppuration are those of W J Mayo, Balfour, Cutler, Inlow, A F 
Wallace, Lenormant et Seneque, Morel, Dambiie et Tapie, Meriden, Froelich 
and Stulz, Sabrazes, Pauzat and Laubie, Montel, Kreke, and Krunibhaar 
We are presenting the repoit of three cases of abscess of the spleen oper- 
ated upon with recovery, the first that of Dr John H Jopson and the second 
that of a colleague. Dr Edward J Klopp, to both of whom I am indebted for 
the privilege of including their case reports in this paper The thud case is 
a pel sonal observation 

Case I — Doctor Jopson’s case report Female, white, age twenty-six jears, Jewish, 
SIX children Puerperal sepsis m August, 1926, following birth of her last child Treated 
in another hospital for this condition Bears scars of several incisions on extremities, 
where abscesses were opened Evidently had a septiciemia a*^ this time Admitted to the 
Presbyterian Hospital, November, 1926 Chief complaint, pain in left upper abdomen 
Patient was emaciated, running a moderate temperature, 99-100, secondary anemia, white 
blood count 16,000 Smooth, rounded swelling m the left hypochondnum, diagnosed as 
enlarged spleen X-ray and physical examination, a moderate amount of fluid in the left 
pleura No marked elevation of diaphragm on either side Pelvic examination, thick- 
ening of broad ligaments This most marked on left Urine examination, moderate 
number of white cells Blood culture sterile Operation through left rectus incision Pus 
evacuated immediately beneath costal margin It contained thick, yellow pus, which was 
sterile on culture The walls were ragged and sloughing Diagnosis, abscess of the spleen, 
with perforation of the capsule Abscess cavity drained Gradual improvement Pro- 
longed convalescence, with one or twm periods of prolonged elevation of tempera- 
ture, without a definite cause Left pleural cavity' cleared Discharged from hospital fiie 
months later with a sinus still draining Admitted five months later with an unclosed 
sinus, and X-ray' examination showed a small collection m the left subphrenic region 
Reoperation Excision of sinus opening, extension of incision upward to costal margin, 
counter incision in the tenth interspace, mid-axillary line, and drainage of subphrenic 
abscess Complete healing followed this procedure 

Doctor Jopson regards this case as splenic abscess, probably' in the lower pole, fo 
lowing puerperal sepsis with perforation of capsule and secondary collection in subphrenic 
area and left hypochondnum The interesting features are (a) the etiology, (b) the ster 
ility of the abscess when drained, (c) the association of subphrenic abscess All these 
features of course have been well recognized as present in a certain percentage of cases, 
greater or lesser, of splenic abscess 
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Casc II — A woman fifty-seven years of age entered Jefferson Hospital, Septem- 
ber 19, 1923, complaining of abdominal pain and difficulty on urination She had scarlet 
fever, measles, and chicken-pox during early childhood, menstruated first at the age of 
nine and passed the menopause at forty-nine Her menstrual life was somewhat irregu- 
lar and during the latter part of it the flow was more profuse than normal She gave 
birth to one child at the age of thirtj-two There is no history of miscarriages or pelvic 
infection For many years she has suffered from flatulent indigestion and has always 
been constipated She thinks 
her present trouble began 
three years ago with head- 
ache, loss of appetite and 
soreness m the abdomen One 
year ago she had an acute 
abdominal attack of indefinite 
character lasting three days 
She complains of feeling a 
tumor in the lower abdomen 
which interferes with urina- 
tion During the last six 
months her condition has 
grown worse, characterized 
b> fever, increasing weakness 
and soreness in the abdomen 
Physical examination reveals 
a very large and excessively 
fat pallid individual Her 
teeth are m very bad condi- 4 

tion The lungs are clear, J i 

but there is a loud systolic , 
murmur heard best over the j 
apex of the heart There is • 
oedema of both feet and | 
ankles The abdomen is dis- ^ 
tended and there is felt a ten- , 
der rounded mass m the left | 
upper quadrant extending un- _ 

der the left costal margin, j.,, corresponds m pos.t.on md shape to 

and another mass m the lower an enlarged spleen and which IS tympanitic on percussion is pathog 

abdomen, which, on bimanual ) 

examination feels like a uterine fibroid. General examination is otherwise negative 
Temperature on admission was 100 Moderate irregular fever, not higher than 102, 
continued for eight days after which it was normal Pulse rate varied from 80 to no 
During the first forty-eight hours of her staj m the hospital she had three chills Exami- 
nation of the blood showied a secondary amemia, hremoglobm 69 per cent , red blood cells 
4,888,000 The leucocyte count on admission w'as 38,400, color index 7, polymorphonu- 
clears 86 per cent , small mononuclears 10 per cent , large mononuclears 2 per cent Four 
days later the white blood count had dropped to 19,800 Several other white cell counts 
varied between the tw^o noted A blood culture remained sterile after four days Repeated 
urinalysis showed a persistent cloud of albumin with occasional granular casts and 
pyuria (50 to 100 pus cells per high powered field) The X-ray study w^as made b> 
Doctor Manges w'ho reported as follow'S “From the radiographs alone the evidence 
favors the mass being spleen If >ou permit we would ad\ise a gastro-intestmal meal 
so that w'e maj tell by displaced organs the definite location of the lesion ” The report 
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continues after the ingestion of the gastro-intestinal meal “The mass in the left u 
quadrant is of splenic origin This seems clear both by the displacement of the splemc 
flexure of the colon and also the elevation of the left diaphragm We are unable to tell 
the cause of the enlargement ” 


Operation October 3 The abdomen was opened through a left upper rectus incision 
under gas-oxygen an^esthesla Before breaking into the inflamed mass in the splenic 
region, the general cavity was explored Stones were found in the gall-bladder and a 



moderately large fibroid of the 
uterus was also found The 
splenic area was then packed 
off with gauze and a number 
of dense adhesions about the 
anterior surface of the spleen 
and its lower pole were sep 
arated The abscess in and 
about the spleen was then 
opened and about six ounces 
of pus evacuated The cavitj 
was drained with rubber cov- 
ered gauze drains around 
which the incision was par- 
tially closed Culture from the 
pus showed staphylococcus 
pvogenes aureus The da\ 
after operation her tempera- 
ture was 1013, pulse 100 
Temperature became normal 
on the third day after opera- 
tion and the patient made an 
uneventful recovery She 
was discharged from the hos- 
pital on the 28th of Novem- 
ber Cause of the abscess is 
obscure Doctor Klopp feels 
that a probable source was 
the urinary tract infection 
Case III —A man, white, 
thirty-five years of age, was 


Fig 2 — The case on the left has been cured The other is a case 
before operation (Wallace ) 


admitted on October 29, 19261 
to the Pennsylvania Hospital 


on the surgical service of Doctor Gibbon, to whom I am very grateful for the privilege 
of operating upon and reporting this case He had typhoid fever at the age of ten and 
was operated upon for hemorrhoids four years ago He suffered frequent attacks of ton- 
sillitis until tonsils were removed three years ago Two weeks before entering the hos- 
pital he developed a carbuncle on the back of his neck which was incised a week later 
This improved and he felt better until two days before admission when he was suddenly 
seized with severe pain in the left hypochondrium radiating along the costal margin to 
the back, associated with fever, chills and sweats There was no nausea or vomiting 
Deep breathing, coughing and moving around in bed aggravated the pain which was con 
tinuous He was not constipated and there were no symptoms referable to the genito 
urinary tract Physical examination reveals a recently incised healing carbuncle on tie 
back of his neck Respiratory mov^ements were restricted particularly on the left si e 
Lung expansion was poor, there was slight suppression of breath sounds at the left ^se. 
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but nothing else abnormal was noted on percussion or auscultation of the chest The 
abdomen was somewhat distended There was marked muscular rigidity and tenderness 
m the upper left quadrant A palpable, rounded, tender mass, presumably spleen, extend- 
ing three or four centimetres below the left costal margin was present This represented 
the most tender area Tenderness, however, extended around the costal margin to the 
loin and back There was a marked increase in the area of splenic dullness to percus- 
sion which provoked pain The liver was palpable but not tender, peristalsis was nor- 
mal and general examina- 
tion was otherwise negative 
Temperature was loi, pulse 
104, respirations 20, leucocyte 
count 34,000, haemoglobin go, 
red cells 6,260,000 Diagnosis 
of abscess of the spleen was 
made by Doctor Parker, the 
chief resident physician 

On the day after admis- 
sion, the leucocyte count was 
42,600 ( Polymorphonuclears 

80 per cent , lymphocytes 17 
per cent , mononuclears 2 per 
cent , eosinophils i per cent ) 

The temperature, however, 
was lower and for the next 
two weeks remained below 
100 and near normal most of 
the time with a pulse rate of 
80 to 90 There was a grad- 
ual reduction in leucocytosis 
to 12,000, and a diminution 
in the size of the mass with 
much less pain and tender- 
ness An apparent improve- 
ment in the patient’s general 
condition led us to believe 
that the infection was subsid- 
ing and made us doubt the 
correctness of the admission 
diagnosis of abscess of the 
spleen We were further con- 
vinced of this by our observa- 
tion of the next ten days 
which carried us to his twenty-third day m the hospital and the twenty-fifth day of his 
illness Our false sense of security was then much disturbed by recurrence of pain, 
increased fever (loi) and leucocytosis of 33,000 (Polymorphonuclears 82 per cent, large 
lymphocytes 4, white lymphocytes 9, transitionals 2, large mononuclears 3 ) At this time 
he developed a slight dry cough with a few rales and a definite friction rub in the lower 
left chest anteriorly Repeated examinations had not revealed any abnormal findings m 
the urine, Wassermann reaction was negative, blood culture was sterile, blood chemistry 
was normal, (sugar 96, creatm i 3, urea nitrogen 82) Culture of pus from the discharg- 
ing carbuncle showed the presence of staphylococcus pyogenes aureus October 26, the 
leticocv te count was 50,500 During the three or four days following this high leucocyte 
count there was a reduction 111 fever and leucocvtosis to 21,000 with a lowering of the 
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pulse rate and apparent improvement again m the patient’s general condition There vas 
no evidence of further pleural or pulmonary involvement 

Operation was done December 3, under morphia, gas, oxjgen amesthesia The abdo- 
men was opened through a left upper rectus incision and the spleen, much enlarged, 
was found extending to the level of the umbilicus and surrounded by adhesions Pro- 
tecting the general cavity with gauze, the adhesions between the abdominal wall and sur- 
face of the spleen were partiall> separated and the abscess, which had ruptured through 
the capsule, was opened, discharging about 250 c c of reddish-yellow pus This extended 
deeply into the splenic substance of the lower pole A vaselinized gauze pack used as a 
dram, around which the wound was partially closed, controlled the slight bleeding from 
the walls of the abscess The patient’s condition was good at the conclusion of the opera- 
tion and the temperature was 
normal four days later The 
gauze pack was gradually re- 
moved and the wound dis- 
charged freelj for about 
three weeks Culture from 
pus showed staphylococcus 
pyogenes aureus in pure cul- 
ture The wound healed 
slowly but satisfactorily and 
he was dismissed from the 
hospital 58 days after opera- 
tion At this time leucocjte 
count was 11,500 and his 
blood picture, which has been 
followed w’lth frequent exam- 
inations for more than a >ear 
since operation, failed to dis- 
close any abnormalities in 
the character or number of 
platelets, white or red cells 
The probable source of infec- 
tion was the carbuncle, as 
the same type of organism 
w'as recovered from both sup- 
purating foci In retrospect 
we criticize our delay in surgical intervention, as the conditions w'ere obvious from the 
standpoint of diagnosis and the indications w'ere definite for early operation 

The causes of abscess of the spleen are numerous but its development 
depends almost invariably on the deposit by the blood-stream of pyogenic 
organisms from some piimaiy source of infection The source may be a 
suppurating focus, obvious or concealed m any part of the body This is 
shown in the great variety of attributed causes m the reported cases The 
condition most frequently occurs where there is a general blood-stream inva- 
sion by pus producing organisms, and the infection has reached the magnitude 
of a septico-p3'^emia such as is observed in the cases of acute ulcerative endo- 
carditis and other viiulent generalized infections most commonly caused by 
streptococci and staphylococci Almost all of the pyogenic organisms are 
represented as causative agents 
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W D Inlow, who in 1927 collected 23 cases of traumatic origin, repott- 
ing one of his own, states that 15 pei cent aie due to trauma Many of the 
acute infectious diseases have been assigned as a cause of splenic suppuration, 
— influenza, small-pox, rheumatic fever, etc , while certain of the specific 
feveis play a special role m the etiology of abscess formation m the spleen 
This is particulaily true of enteric, and to a lesser extent of typhus and 
relapsing fevers None of 1— . — > ^ 

the recently 1 eported cases ^ 

have been attributed to » 

malaria, which Kuttner 
and the earliei wi iters 
ranked next to typhoid 
Chowdhooray noted the 
occurrence of three cases 
of abscess of the spleen 
in 30,000 cases of mala- 
r a Kuttner reported in 
1907 twenty-five instances 
supposedly due to malaiia ^ 
and since then tin ee cases 
of malarial oiigm have 
been recorded Nearly ad / 

resulting from malaria jy 
were obseived in India, 

Italy and South Africa , 

Typhoid, which is accred- 
ited by various authors, Fig s 

(Kuttnei, Morel, Sa- 
brazes) as causing about 14 per cent of the cases, and acute vegetative endo- 
carditis, are undoubtedly the most common single causes Merklen reported 
a case due to para-t>phoid infection Montel’s case was due to an atypical 
para-typhoid bacillus, both terminating fatally 

In a review of 3600 autopsies at the Pennsylvania Hospital we found 
twenty-four instances of abscess of the spleen, thirteen in males and eleven 
in females of an average age of twenty-eight years An ante-moitem diagnosis 
of abscess of the spleen had not been recorded in any case and in nine 
instances abscess was found associated wuth acute ulceiative endocarditis 
These cannot be regarded with great importance from a suigical standpoint 
as in none of them w’-eie there any symptoms or signs recorded, prior to 
death, wdiich wmuld have led to or even suggested a diagnosis of aliscess 
of the spleen Fuithermore, whether or not recognized, it is a late complica- 
tion of a malady in itself almost invaiiably fatal In most of these cases, as 
in several of the others dying from ^arlous causes there W'as positive blood- 
stream infection and toxemia of such a maiked degree that any significant 
localizing symptoms of splenic abscess piobably wmuld have been obscured 

421 




ft. 

% 


-Elevation of left diaphragm less marked, about two 
weeks after operation 



ARTHUR E BILLINGS 


In nearly all of them multiple abscesses weie found associated with abscesses 
of the same character in liver, kidneys and lungs 

In five cases abscess was found in association with acute peritonitis the 
result of streptococcic or staphylococcic pelvic infection In three, the 
abscesses were multiple, in the other two they were small and solitary and 
in none were there any symptoms recorded suggestive of splenic inflamma- 
tion It .was noted.in three of these cases that, there was no tenderness or 
enlargement of the spleen found on examination shortly before death 

Abscesses occurred in three of the subjects as a complication of typhoid 
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fever and these are more 
interesting from a surgi- 
cal standpoint than those 
already considered 


One patient had been ill 
for SIX weeks when he was 
admitted to the hospital m a 
typical typhoid state with a 
positive blood culture, a posi- 
tive Widal reaction and 3,100 
leucocytes, but apparently do- 
ing well On entering the hos- 
pital there was present a to 
and fro friction rub at the left 
base below the eighth rib 
There was also noted dullness 
on percussion over this area, 
but no abdominal symptoms 
were recorded Temperature 
elevation continued 101-103 
for three weeks, signs in left 
chest persisted, but lessened as 
the temperature became nor- 
mal and convalescence was 
seemingly well established for 
fifteen days when the patient suddenly died while sitting up on a back rest Autopsy 
showed an abscess of the spleen with a sub-diaphragmatic abscess and dilatation of right 
ventricle and auricle as the probable immediate cause of death 

Another patient was admitted on the fifth day of his typhoid infection with a positive 
Widal, a negative blood culture and leucocyte count of 3,800 and severe toxemia Tem- 
perature was about normal on the 23rd day of the disease and remained so for about a 
week when it became elevated, irregular and associated with chills, sweats and signs of 
pleurisy and accumulation of fluid in the left chest with a leucocyte count of 
Prior to this a few rales had been heard on both sides Two days later the left pleural 
cavity was aspirated and 200 c c of reddish-brown fluid was withdrawn A thoracotomy 
with rib resection and drainage of the pleura was done A considerable quantity of red- 
dish-brown purulent fluid escaped The abdomen was not distended and not tender The 
patient succumbed two days later Autopsy revealed an abscess of the spleen, an abscess 
of the left lung and necrosis of the left diaphragm Culture from the abscess cavity 
showed typhoid bacilli 

The third case concerns a man who had been ill for five weeks before entering the 
hospital and it was thought he was suffering from a relapse ot typhoid On the dai 
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before admission he was suddenly seized with acute abdominal pam and vomiting He 
was admitted m a state of shock, his extremities were cold and his pulse barely percep- 
tible He had two very small hemorrhages from the bowel shortly after admission The 
abdomen was fairly soft and the abdominal muscles were well moved in respiration, espe- 
cially in the upper half The spleen was not palpable or tender Heart sounds were 
clear but weak, breath sounds were exaggerated over the left base The patient hic- 
coughed and had violent paroxysmal contractions which resulted in vomiting at five 
minute intervals The vomitus had a fecal odor Widal reaction was suggestive and 
leucocyte count was 34,800 On the day after admission an exploratory abdominal section 
was done and the findings recorded were as follows “no peritonitis found, the appendix, 
gall-bladder, pancreas, liver and spleen felt normal, no distention of the organs, color of 
the intestines was good and there was no obstruction The abdomen was closed The 
patient died four and a half hours later " Autopsy revealed acute phlegmonous gastritis 
with exudate in the duodenum and ilium, healing typhoid ulcers in the ilium, abscess of 
the spleen and thrombosis of the aorta at its bifurcation 

Suppurative appendicitis was the antecedent infection in two cases In 
one instance a girl of fourteen was admitted and operated upon three days 
after the onset of an acute suppurative appendicitis with peritonitis The 
appendix was removed and drainage established Four days later there were 
signs of a left basal pleurisy and extending peritoneal infection Death 
occurred ten days after operation Autopsy revealed acute generalized 
peritonitis, multiple abscesses of kidneys and spleen (Several scattered 
throughout its substance ) 

In contrast to this example of pyemic multiple abscess formation, a part 
of a terminal infection, the other case followed more than a year after a 
drainage operation for appendicitis, where there was a persistent sinus until 
shortly before the sudden onset of the fatal illness It was characterized by 
sharp low precordial pain aggravated by sneezing and coughing with the 
development of a left basal pleurisy Spleen was enlarged to percussion 
and there was marked tenderness m the splenic area Illness was progressive 
with chills and fever which was fluctuating and high (103-104) A pleural 
effusion was present and 400 cc of fluid was aspirated A diphtheroid 
bacillus was grown on culture from fluid aspirated Wassermann negative, 
blood culture negative, leucocytes 11,000 to 12,000 Autopsy disclosed chronic 
abscess of the spleen with sub-diaphragmatic abscess, peritonitis, multiple 
abscesses of the liver, pleurisy and atelectasis of base of left lung 

The other cases represent various etiological factors, one resulted from 
a staphylococcus pyogenes aureus infection of the upper hp with septicaemia , 
one followed suppurative cholecystitis with liver abscess In another instance 
a laige abdominal abscess in the lower left quadrant, supposedly resulting 
from diverticulitis or cancer of the sigmoid, was incised and drained The 
patient impioved, left the hospital with a discharging sinus but was later 
readmitted and the condition diagnosed clinically as cancer with metastasis 
to lungs as shown by X-ray examination The terminal illness was of a 
septic character associated with chills, sweats and fever of an irregular type 
The entire process, as shown at autopsy was due to actinomycotic infection, 
resulting in extensive invasion of lungs, liver and spleen in which there were 
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large areas of necrosis with central abscess formation All organs showed 
typical bluish black pigmentation so often seen in actinomycotic infection 

In still another case we have an example of infection of the spleen ^\lth 
abscess formation by propagation, the result of perfotation of the stomach 
A large abscess had formed m the undei surface of the spleen and adjacent 
to the greater curvature near the carcha which was the site of an ulcerat- 
ing cancer 

In the last case the source of infection was not determined or even sug- 
gested by the history The patient on admission was regarded as a case of 
generalized peritonitis too ill for operation Tenderness and pain was most 
marked in the left hypochondriac region There were signs of a left basal 
pleuro-pulmonaiy involvement and a loud to and fro friction rub was heard 
over the lower left chest anteiioily At autopsy there was found a splenic 
and peii-splemc abscess which had uiptured resulting m peritonitis Multiple 
abscesses were also present in the liver " Culture from the abscess of the 
spleen showed colon bacillus and streptococci Twenty years before he had 
had typhoid fei er 

Infarction of the spleen was found in 141 instances of the 3 600 autopsies 
Two hundred and five of the examinations were done on subjects dead of 
typhoid fever Nineteen showed infarction of the spleen and m three others 
abscesses were found from which typhoid bacilli were recovered 

Krumbhaar, in a study of 5,000 postmortem examinations, found thirteen 
cases of abscess of the spleen and splenic infarction in 202 instances Cer- 
tainly any acute infection, cariymg with it a high incidence of infarction, as 
noted in some of the aforementioned specific fevers, ^vhere there is a jinmary 
bacterial invasion of the spleen, also incuis an increased liability to splenic 
suppuration 

A F Wallace reported in 1922 a remarkable and unique experience from 
Broken Hill, Northern Rhodesia district. South Africa, where in the two 
preceding years he had seen forty-nine cases of abscess of the spleen, having 
operated upon nineteen of them The other thirty were either not diagnosed 
until after death, or more usually, had died outside the hospital and their 
bodies were sent to the mortuary for examination He had worked in this 
locality for twelve yeais without observing a case until the last two years 
of his service He maintains the cause is obscure, but is inclined to look upon 
the infection, which frequently leads to thrombosis of the leg, mesenteric and 
cerebral veins, as some new disease or possibly a manifestation of influenza 
which IS very prevalent and endemic among the natives, or a peculiar type of 
relapsing fever The only organism reported is a spore bearing, gas producing 
bacillus In these cases the onset is sudden with high temperature, headache 
and distributed pains in the neck and body General symptoms usually su 
side in three or four days followed by pain in the spleen which rapi ) 
enlarges and becomes tender Operation leveals a large abscess filled N\it 
chocolate brown pus and foul smelling gas He has drained nineteen cases 
through vertical abdominal incision with fifteen recoveries 

424 



ABSCESS OF THE SPLEEN 


In a personal communication from Doctor Wallace dated April 13, 1928, 
he makes the following statements concerning his series of cases, a part of 
which was previously reported in the South Afjicait Medical Journal 

“Altogether I have either operated on or found at postmoitem well over 
one hundred cases of splenic abscess all similar to those desciibed No fur- 
ther clue has been found as to their etiology A Belgian doctor m the Congo, 
(north of here,) published a series of four cases identical with mine, so the 
abscesses are not purely local My opinion is that there is a disease endemic 
111 Broken Hill which resembles influenza A complication of this disease is 
thrombosis This occurs in order of frequency in 

( 1 ) Leg veins leading to leg oedema 

(2) In the spleen leading to infarction, and if this infarction becomes 
secondarily infected with gas-forming organisms fiom the intestine a splenic 
abscess of our local variety develops 

(3) Thrombosis of the axillary veins with oedema of arm 

(4) Cerebral thrombosis 

(5) Thrombosis of the cavernous sinus 

(6) Thiombosis of the mesenteric veins 

The thrombosis is a venous one There is never any sign of endocarditis 
postmortem ” 

Elting maintains that most abscesses of the spleen result fiom the break- 
ing down of infected infarcts This seems to have been the mode of develop- 
ment most frequently noted 111 the Pennsylvania Hospital senes, and in 
several instances where multiple abscesses were present, other infarcts were 
observed m various early stages of suppuration This process of degeneration 
or sphacehc separation of the infarct explains, accoidmg to most authorities 
the occurrence of the “sequestrating abscess” described by Kuttner, where 
fragments of spleen of variable size are cast loose into the abscess cavity 
This type, according to Kuttnei, lepresents about 37 per cent of all abscesses 
of the spleen It appears in an autopsy senes that multiple abscesses are more 
frequently found than the solitary variety which are larger and usually more 
deeply situated Kiumbhaar found multiple abscesses in ten of his thirteen 
cases, we noted fifteen in twenty-four instances Clinically a single abscess 
IS usually found 

The symptoms of abscess of the spleen are exceedingly variable 111 char- 
acter and intensity In some instances the manifestations that might be 
considered more or less typical are overshadowed or altogether obscured by 
the associated infection of which suppuiation in the spleen is only a com- 
plication Its course may be acute, subacute or chronic and the symptoms 
will be more or less pronounced accordingly, depending somewhat upon the 
etiological factor Of the causes, typhoid fever probably influences more 
strikingly the course and character of symptoms than any other infection 
In some instances abscess may develop duiing or follou closely upon the 
primal y infection klore commonly there is an interval of a few weeks or 
months before suppuration takes place It is sometimes mistaken for a 
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relapse In exceptional cases, the signs of abscess formation may not be 
manifested for many months or years after the attack of typhoid In Abadie’s 
case It was twenty months, in that of Stulz, five years Brown’s case was 
even more singular A girl had an attack of typhoid at the age of twelve 
after which she suffered intermittent pains m the splenic region, dying at the 
age of thirty-one fiom an enormous abscess of the spleen which had ruptured 
into the colon 

Local symptoms may be so mild as to be overlooked Fauntleroy and 
Propping reported absence of pain m their cases In other instances the 
symptoms are very pronounced from the beginning In the more severe 
pyemic infections, the development of an abscess in the spleen may add little 
or nothing to the pictuie of a condition in itself probably fatal 

Abscess deeply situated and not involving the capsule will produce little 
or no pain and its development may only be accompanied by the general 
symptoms of suppuration, such as septic fever, chills, sweats and leucocytosis 
As the evolution of the abscess progresses from the upper pole toward the 
thorax, or from the lower pole toward the general peritoneum, symptoms of 
a pleuro-pulmonary or abdominal nature will develop When its extension 
is toward the thorax there will be diaphragmatic and pleural involvement 
characterired by pain of varying intensity, located in the left hypochondrium 
and lower thorax, radiating to the back and sometimes to the left shoulder 
The signs at first are those of a dry left basal pleurisy which may culminate 
m a seious, hemorrhagic, or purulent effusion This may be due to rupture 
of the abscess through the diaphragm When empyema is a complication, its 
cause, abscess of the spleen, may not be revealed until necropsy 

Rupture into a bronchus has been reported Abscess formation in the 
anterior surface or lower pole will give rise to symptoms of an abdominal 
character If the abscess is walled off, the symptoms may be localized and 
confined to the upper left quadrant, characterized by pain, tenderness, mus- 
cular rigidity and signs of splenic enlargement with or without nausea and 
vomiting, otherwise a generalized peritonitis may rapidly ensue The spleen 
is always enlarged and the degree of enlargement will depend upon the extent 
of the inflammation In several of the reported cases the abscess has pointed 
in the loin Ruptuie has taken place into the stomach and colon and a fecal 
fistula has been established through the thorax 

The signs and symptoms upon which one must depend for diagnosis are 
fickle Frequently the condition is not lecognized until autopsy because of its 
inconstant clinical manifestations Pain, of varying intensity, is nearty always 
present Fever may be moderate, continuous or intermittent, is sometimes 
absent, but is usually suggestive of suppuration and in the severe cases is 
characterized by marked remissions associated with chills and sweats 
Leucocytosis may be absent, is usually higher than in most suppurative con- 
ditions and may exceed 50,000 Marked emaciation has been emphasized m 
several of the reports 

Enlargement of the spleen is of diagnostic value only in conjunction iMti 
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other symptoms of suppuration X-ray examination is of great diagnostic 
value Elevation and fixation of the left diaphragm is very suggestive and is 
a constant finding where the infection has extended to the subphremc space, 
as IS usually the case m abscess of the upper pole A chronic abscess may be 
shown and the spleen can be outlined after the administration of a gastro- 
intestinal meal by displacement of other organs Exploratory puncture is a 
valuable aid to diagnosis and may give the needed information m a doubtful 
case It has been condemned by a few, but is advocated by most writers 

The surgical treatment of abscess of the spleen is either splenotomy or 
splenectomy In a review of the cases treated surgically, one finds that 
in the greatest numhei the procedure employed was splenotomy Surgical 
approach to the abscess, as pointed out by Elting, may be gained through one 
of three routes (i) trans-pleural, (2) abdominal, (3) retro-peritoneal The 
avenue chosen will depend upon the direction of the abscess invasion, which 
IS often toward the thorax and will indicate trans-pleural or trans-diaphrag- 
matic approach Abscess situated in the anterior surface or lower pole, will 
usually be more accessible through the abdomen In exceptional instances 
pointing may take place m the loin, when access through the retro-peritoneal 
channel is preferable 

Finkelstem, in 1910, collected statistics for sixty-one splenotomies, with 
forty-eight recoveries and thirteen deaths, and eleven splenectomies with 
eight recoveries and three deaths 

With Lenormant et Seneque’s group of twenty-seven cases reported m 
1923, we have assembled twenty-eight other cases since 1907 including our 
own, which arrange themselves in the following order 


Splenotomy 

Avenue of approach 
Thoracic 
Abdominal 
Retro-pentoneal 
Splenectomy 


Recoveries 

Deaths 

Total 

44 

7 

51 

13 

2 

15 

29 

5 

34 

2 

0 

2 

I 

3 

4 


The operative mortality m the traumatic abscess according to Inlow is 
38 per cent Abscesses of typhoid origin give the best prognosis Morel, 
Dambiie and Tapie collected thirteen typhoid cases with twelve recoveries 
(splenotomies) and one death (splenectomy ) The outlook, so far as it 
concerns prognosis and treatment, will be regarded from the standpoint of 
the abscess and the condition with which it is associated 

Splenectomy, it would seem, is only indicated in rather exceptional 
instances wheie the organ is comparatively free from adhesions, the infection 
confined within its capsule and where removal can be effected without dif- 
ficulty 01 danger of disseminating the infection Usually by the time a 
diagnosis has been established, or surgical intervention practiced, the inflam- 
mation has aheady extended to adjacent structures causing secondary abscess 
foimation and adhesions of a most foimidable nature Such a situation, 
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which IS the rule, would render splenectomy a most difficult and dangerous 
procedure and splenotomy the easiest and safest operation 

I am very grateful to Dr Wallace for the personal communication regard- 
ing his remarkable series of cases and for the photographs of patients before 
and after operation illustrating their appearance and his method of drainage 
For the use of the autopsy and case records in this report, we wish 
to acknowledge our gratitude to Doctor Paul and the Med cal and Surgical 
Staffs of the Pennsylvania Hospital 
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SPLENECTOMY IN EGYPT 
By Joseph Colt Bloodgood, M D 

OF BAIiTIMORE, Md 

David I Macht, a graduate of the Johns Hopkins Medical School, and 
not only a well-known bio-chemist, but a scholar and student of Hebrew, 
sent me a very interesting reprint as a reminiscence of Dr William J Mayo’s 
addiess befoie the students of the Johns Hopkins Medical School in January 
Without doubt many of you are unfamiliar as I was that in ancient days 
spleens were extirpated in order to produce more fleet runners Macht — 
(Sonderdruck Aus Der Paul Haupt Festschrift, Leipzig, 1926, Vol i, J C 
Hinnchsche Buchhandlung) — in the study of the Talmud in two places 
finds passages which suggest that the runneis were all of them deprived of 
their spleen in order that they might run more efficiently In a second place 
it is noted that the swift steeds aie also described as having had their spleens 
extirpated in order that they might run the better 

Macht also states that a study of ancient and modern literatuie finds 
references concerning the 1 elation of the spleen to 1 mining In the Natural 
History of Pliny it is stated that runners in the race that are troubled with 
spleen have a device to burn and waste it with a hot iron In Arabic literature 
there is the same — that a horse runs better without a spleen 

Splenomegaly m Egypt — When I was in Egypt in the early days of my 
medical career in 1893, I visited the great Government Hospital almost daily 
for ten days while I was in Cairo 

I was present at a number of autopsies and the poital vein was always 
opened as a routine to allow microscopic studies for bilharzia, which is prob- 
ably a most common parasitic infection in this parasite-ndden country but 
I have no recollection of the condition of the spleens at these autopsies 
Nothing then was known of the cause and cure of this infection It was 
ravishing the Egyptians to the same extent the hook worm was infecting the 
people of the South m this country 

When I returned to Egypt in 1924, thirty-one years later, the cause and 
cure of this and other parasitic diseases had been well established I witnessed 
in one day hundreds of Egyptians receive intravenous antimony which had 
been used in practice about three years I found that in the Government 
Hospital and in the Christian Mission Hospital in Old Cairo there aveiaged 
about forty splenectomies more or less every year in each hospital I learned 

* Macht [The Effect of Splenectomy on Integration of Muscular Movements m 
the Rat (Reprinted from the Avicncan Journal of Physiology, vol Kii, No 3, Novem- 
ber, 1922, p 525)] made a senes ot experiments on rats, and noticed the difference 
between the splenectomized animals and the controls as thej ran o\er a tight rope The 
removal of the spleen did not interfere with the coordination of the muscles and the 
running of the animals On the contrary it apparently improved the running speed 
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that the operation was done under spinal aiicesthesia, that the mortality was 
relatively low, and that when the patients recovered they were fully restored 
to their ability to work, not only because they had been relieved of the weio-ht 
and pressure of the huge spleen in their abdominal cavities, but through 
medication, many different kinds of parasites and infecting organisms present 
in their tissues were destioyed 

I cannot go into details as to the leinaikahle relation between surgery 



Fig I — Photognph of a group of Egyptians with enlarged livers and spleens, outlined as they appear 

before operation 


111 Egypt and the predominant diseases If the annual splenectomies are 
forty m a great hospital, the yeaily appendectomies are three, and there is 
not one operation upon the gall-bladder or for duodenal ulcer in a 3'ear 
Conditions due to over-burdening and over-work are the most common surgi- 
cal conditions m Egypt — hemorrhoids, hernia, and varicose veins Ne\t to 
this ranks splenomegaly due to the heavy parasitic infections present in the 
inhabitants of the land of the Nile According to all authorities bilharziasis 
and ankylostomiasis are present in 75 per cent of the inhabitants Pellagra 
IS very common, and one must always be on the lookout for syphilis The 
malarial spleen is rare Sir William Wilcocks, K C M G , ni a reprint 
printed at the Nile Mission Press in Cano m December, I 927 > considers 
why cultivated Egypt is immune from malaria The practical point is tiat 
Egypt above the Delta is immune from malaiia, and even in the Delta it is 
not so common under certain conditions 
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When this subject was chosen for the chief topic at this meeting of the 
American Surgical Association I immediately wrote to a number of surgeons 
whom I had met in Cairo to get data Just as answers were received I had 
the good fortune to be visited by Mr H E Stiven, principal medical officer 
of the Egyptian Government at Port Said, who had with him his paper soon 
to be delivered on Splenectomy for Egyptian Splenomegaly, and this young 
surgeon has had the remarkable experience of two hundred and eighty-five 



Tig 2 Three ngjptnns bick Tt work on sugar cane after successful splcncctoni> 


cases in six years, which would be about forty-six cases a year and cor- 
responds with the annual number of removal of spleens in the two larger 
hospitals in Cairo At the same time I received a letter from Dr Robert 
Dolbey who foi a number of years was professor of surgery in the Govern- 
ment liospital at Cairo, so he is very familiar with the details of that opera- 
tion as performed by the English and Egyptian surgeons Then there is a 
full report from Dr J E Bateman, chief surgeon and operator of the Chris- 
tian Mission Hospital in Old Cairo These three papers, giving complete data 
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of the three largest hospitals in Eg,vpt, allow me to give you a brief picture 
of their results and their methods There seems no question that the surgeons 
m Egypt are having the largest experience annually except, perhaps, m the 
Mayo dime, and apparently they are dealing with a type of individuals whose 

vitality is tremendouslv reduced 


r~ 



3 — CCdema of the limbs, ascites, contraindicate 
splenectomj 


and a type of spleen very difficult 
to remove because of extensive 
adhesions 

The reports from other sur- 
geons— English and Egyptian— in 
Egypt have not been received in 
time to incorporate them in this 
paper, nor am I able to give as I 
hoped a resume of splenomegaly in 
oriental countries 

Pi c-ol^ciatme Pi epai ation — 
Dolbey, whose experience was in 
the Kasr el Amy Governmeat Hos- 
pital in Egj'pt, writes that they pick 
and choose their cases and as a rule 
operate only upon those who are 
physically fit Bateman from the 
Christian Mission Hospital in Old 
Cairo does not goSnto this point 
Stiven, however, looking upon 
splenectomy as an extremely dan- 
gerous procedure, and upon the hu- 
man material to work on as of a 
very unhealthy nature, describes in 
detail pre-operative treatment which 
requires about six weeks in the hos- 
pital As a matter of routine every 
patient is given a dose of carbon 
tetrachloride for the ' ankylostomi- 
asis, and a full course of tartar 
emetic by intravenous injection 
This of course for the bilharziasis and 


every two days for twelve injections 
then every patient receives six injections of 606 

The intestinal track is cleaned and kept clean by daily mixture of rhubarb 
and soda for the first week The patients receive a tonic of iron and arsenic, 
and in addition to the best and most nourishing food, they receive beans which 
have been allowed to germinate m water for forty-eight hours This bean 
soup is apparently specific for pellagra, and others suffering from some 
vitamine deficient 

Here m the Government Hospital on the Suez Canal these Egyptians hai e 

482 


SPLENECTOMY IN EGYPT 


the benefit of a splendidly trained surgeon in a well organized and equipped 
hospital, apparently equal to the two gieat hospitals in Cairo, and during 
this pre-operative careful treatment all the laboiatory investigations are made 

All three surgeons are of the opinion that oedema of the limbs and ascites 
contraindicate operations These three surgeons have not used blood trans- 
fusions before, dm mg oi after operations except Bateman who is employing 
an unusual and very economical method, mentioned m Cm son’s Operative 
Swgeiy, where he takes the blood from the removed spleen I will discuss 
this later They all give the evening before opeiation a purge and aiT injec- 
tion of pneumococcic vaccine 

The winter nights m Egypt are cold The hospitals are not heated and 
all surgeons feai pneumonia After operation the only method of warming 
the patient is to surround the bed by series of electric bulbs, which is really 
a veiy efficient method 

Opeiation — All use spinal amesthesia Bateman gives a hypodermic 
injection of moiphia and hyoscine, and then about o6 giam of stovaine in 
a hypertonic saline solution The needle is inserted between the eleventh and 
twelfth vertebrae When the anaesthesia does not extend high enough it is 
combined with local anaesthesia in the skin and muscle When the spleen is 
dislocated and delivered and the patients complain of pain they are given a 
little light choloroform or ether on an open mask Dolbey reports that he 
perfoims splenectomy under spinal anaesthesia Stiven gives morphia and 
ati opine one-half hour before the operation He describes the spinal anaes- 
thesia as follows The patient sits on the operating table and places his hands 
ovei his eai s and bends down his head He uses a two c c syringe and a 
long fine needle, taps the spinal fluid through the eleventh dorsal space, allows 
no fluid to escape, injects stovaine of the formula of stovaine bouillon of 
Poylenc Freies In the Government Hospital m Cairo when I was theie in 
1924 I saw Ml Maddon, who was then professor of surgery, perform a num- 
bei of operations under spinal aneesthesia It was very simply and quickly 
done as desciibed here liy Mi Stiven No general anaesthesia was given, but 
unfoitunately there were no splenectomies during the days I was alile to 
come to the operating room 

Position of Patient — Stiven allows his patient to he on his back and does 
not laise the legs or lower the head It is his opinion that this prevents head- 
aches Now and then he may give a little chloroform 

Incision — Bateman makes an incision m the left rectus with the addition 
of an incision in the line of the lowei boidei of the iibs, extending from the 
top of the mam incision supeiioily and medially down to, but not through 
the muscle fibres This allo\NS a gieatei widening of the infr^icostal angle 
Stiven stands to the right hand side of the patient and makes an incision 
vaiying in length accoiding to the size of the spleen This incision starts at 
the costal maigin, runs parallel to the midhne, divides the left rectus muscle 
into two equal pai ts 

Inita-abaonnnol Manipulation — Stiven describes this somewhat as fol- 
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lows After the peritoneum has been opened the exciting part of the opera- 
tion follows The whole hand is inserted within the abdomen to find out 
what adhesions are present because the difficulties depend upon the adhesions 
which cannot be foretold When there are no adhesions the whole spleen is 
delivered Stiven has ready a dozen big clamps and he applies them to the 
whole pedicle of the splenic artery and vein , three or four clamps in juxta- 
position, then he cuts off the spleen between the third and fourth clamp 
The pedicle is transfixed with a long pedicle needle Stiven has learned this 
trick from DeMartel of Pans The needle is threaded with a black and 
white linen thread Linen is preferred as its knot is less apt to slip than 
silk Black and white threads allow you at a glance to know whether the 
ligatures are inter-locked or not 

The first ligature is put m the space revealed by releasing number two 
clamp, and as it is tied number one clamp is released and allows it to be 
tied light Another ligature is then tied around the whole pedicle m posi- 
tion of number one clamp, and then a third is tied in place of number three 
clamp Various modifications of this procedure will have to be undertaken 
according to the circumstances Very frequently there is a big vessel run- 
ning from the greater curvature of the stomach to the hilus of the spleen 
He picks up the lesser omentum and ties it off, and thus exposes the true 
pedicle of the spleen 

Frequently there is a very strong adhesion from the splenic flexure of the 
large intestine to the spleen, and sometimes there are strong adhesions between 
the spleen and the under surface of the diaphragm These have to be broken 
with the fingers and after the removal of the spleen an assistant puts in a 
wide retractor and the bleeding points are clamped and tied He takes care 
to stop every bleeding point Stiven, you will observe, describes in great 
detail the ligation of the pedicle, but does not describe the exact manner in 
which he attacks the adhesions He told me however that he clamps and 
ties the adhesions and delivers the spleen just as quickly as he can, and 
fixes the pedicle with the clamp just as quickly as he can Dolbey writes 
that the huge vascular adhesions between the spleen and the diaphragm are 
carefully ligated before the spleen is removed He looks upon these adhesions 
as the chief difficulties Dolbey clamps and ties the splenic artery by opening 
into the lesser sac of the peritoneal cavity, thereby separating the splenic 
vessels from the tail of the pancreas Bateman writes that after the abdomen 
IS open the vascular omental adhesions are inspected and as many of those 
adhesions as can be reached are divided and tied before the spleen is delivered 
He IS of the opinion it is better to tie than to leave clamps on On the 
gastro-splemc omentum he prefers double ligature and division if possible 
before the delivery of the spleen, but this step may have to be delayed 

Adhesions between the spleen and the diaphragm always have to be broken 
down, but they are seldom very vascular and are separated with ease 

As soon as the spleen is delivered a mop is inserted in the splenic e 
If the gastro-splemc omentum has not been divided as already described it is 
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now dealt with, then a stout silk ligature is thrown around the vascular pedicle 
and spleen but this ligature is not yet tied The vessel between the spleen, 
and the stomach at the superior angle of the gastrosplenic omentum is doubly 
ligated and divided All remaining omental adhesions are tied off The 
spleen is rotated forward if necessary Bateman has not found it possible 
to ligate the mam vessels from the lateral aspect m the big spleen Some- 
times he separates veins from arteries near the spleen and then applies 
ligatures, but more often like Stiven he doubly clamps the pedicles and 
divides In removing the spleen there may be a few remaining adhesions to 
be clamped and tied When a clamp has been used on the pedicle the 
separate vessels are tied before the loose common ligature is tightened and 
before the clamp is removed If all the adhesions but the diaphragmatic have 
been clamped and ligated before division there is very little oozing m the 
spleen bed The rent in the lessei sac is repaired 

Closuic of the Wound — All three surgeons close without drainage 
Posf-opci atwc Treatment — Bateman in some instances removes the clamp 
from the spleen and drains the blood into a 3 to 8 per cent of sodium citrate 
solution He has had three cases He was able to inject into the patient’s 
vein from 200 to 500 cc of the blood obtained from his own spleen He 
proposes to continue this practice He also admits that he might have 
saved some of his patients if he had given blood transfusions before opera- 
tion, but he remarks it is difficult to obtain donors in Egypt This of course 
IS a matter of education, and I feel certain the Egyptians will quickly under- 
stand the value of blood transfusions as the people m other countries have 
Stiven IS of the opinion that these patients should be left absolutely alone 
He IS afraid blood transfusions will start oozing and hemorrhage He does 
not give any water by mouth for twelve hours, nor even saline solutions, 
later he begins water and for five days a strictly fever diet Robert V 
Dolbey published some notes on blood transfusions in Egypt in the Lancet, 
for September 13, 1924, page 547, and reports forty-two blood transfusions 
in four years , in thirty the whole blood method, and m twelve the citrate 
method These blood transfusions were performed for primary hemorrhage, 
secondary anemia, and in a few instances preparatory for operations upon 
individuals suffering with marked anemia from ankylostomiasis and bil- 
harziasis They have demonstrated among the Egyptians the importance of 
blood grouping The work was done by Dr A T Shousha in the Senological 
Department of the Government of Egypt This student found that group 
four donois were low in proportion as compared to Europe, and he found 
there was no essential incompatibility in the bloods of the various races of 
men in Egypt 

Post-opci ative Moitahty — Dolbey states "our mortality is still low" 
In the report of the Kasr el Amy Hospital (Egyptian Hospital in Cairo) 
for 1923, which was presented to me by the Director, Dr Saleh Hamdi, 
during my visit m January, 1925, I find there are recorded sixteen splenec- 
tomies for endemic splenomegaly with two deaths which is about 12 per 
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cent Of course this means deaths m hospitals During the same period there 
were two hundred and seventy-one opeiations for inguinal hernia with four 
deaths which is a little more than 2 per cent , and there were one hundred 
and twenty-three operations for hemorrhoids without a death There were 
thirty-one thyroidectomies with one death, about 3 per cent I find eighty- 
seven operations for stone in the bladder, fifty crushings, thirty-three supra- 
pubic and four peritoneal without a death Splenectomy then was the 
opeiation of highest mortality Stiven gives his moitahty in great details 
For about nine hundred operations other than splenectomy the mortality is 
about 10 per cent, while the moitahty m the hospital is 14 per cent, and 
much of this is pneumonia in spite of every precaution When he follows 
his cases — and he apparently has done this very thoroughly — the mortality 
increases to 24 per cent Sixty-four per cent are apparently well and able 
to work About 5 per cent are in poor or mdififerent health The remarkable 
thing is he was able to trace all but 6 per cent 

I think It is just to remark here that social service and follow-up is just 
about as good in the Delta region and perhaps better than in Europe and 
in this country The method is as follows Stiven sends a few questions to 
the Omdah or head man of the village and he through the police gets the repl) 
These are the simple questions — “Is the patient still alive ^ Has he increased 
in weight^ Does he feel better than before the operation^” Stiven remarks 
that when the patient dies the head man of the village reports with the most 
tactful remark “that he died of another disease ” Stiven concludes that 
splenectomy is a dangerous opeiation requiring especially careful preparation 
first, but as improvement m general health can only be obtained by splenectomy 
the means justify the risk As fai as I can make out the destruction of the 
oiganism of bilharzia by the intiavenous injection of a solution of antimony 
has no effect upon the enlarged spleen Undoubtedly as more and more Egyp- 
tians come to the hospitals for treatment in earlier stages the number of 
enlarged spleens will be 1 educed 

Dolbey writes “we believe that intravenous therapy m bilharzia is reduc- 
ing the number of enlarged spleens ” 

The Cause of Splenomegaly m Egypt — Stiven is of the opinion that the 
causal factors are not yet definitely proved, but that the enlarged spleen is 
the result of heavy parasitic infection 

Bateman is of the opinion that malaria is not a factor Dolbey still believes 
that “Egyptian Spleno-Megaly” is a bilharzial condition and is different from 
Banti’s Disease The blood picture is different and they have never found 
the Leischman-Donovan bodies 

The Spleen — Unfortunately Doctor Stiven brought with him only sections 
of the liver and not of the spleen, and up to the present tune the specimens 
promised to me by Dolbey and Bateman have not been received, but 111 tie 
majoiity of these spleens unless the patient has had a prolonged pre-operatn e 
treatment they find bilharzia ova 

The Spleens of Mummies — Both Dolbey and Bateman confirm the iinpr 
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Sion I got during my visit that the ova of bilharzia have been found in 
the spleens of mummies dating back to 2000 b c These parasites can be 
brought out by the Armand Ruffer technic by soaking the spleen in glycerine 
and carbonate of soda I had hoped to show you a section of a four thousand 
year old spleen with a parasite in it, but it is very difficult to send out of 
Egypt things of this kind 

I have not yet received the report of Dr Georgia Subhy of the Kasr el 
Amy Hospital who is the great authority on the special studies m mummies 

Aiikylosfounasis and Bdhai stasis w Egypt — 1 have before me the reports 
and notes of the Public Laboratory in Cairo It is published by the Depart- 
ment of Public Health by the Minister of the Interior, and this report is 
dated 1924 Most of the articles are wiitten by Dr M Kbalil There are 
also conti ibutions by Dr ]\'I S Abaza and Dr A T Shousha This book 
of almost two hundred pages, splendidly illustrated, is a complete study of 
these two paiasitic infections, the life circle of the organism, just how it 
enters human beings and how they can be protected, and bow the disease 
can be prevented Tourists in Egypt run piactically no iisk of this infection 
if they are careful of what they eat and dunk, and do not go wading bare- 
foot in irrigating ditches 

Pi event ion of Ate Enlaujcmcnt of the Spleen in Egypt — This undoubtedly 
is on the \vay When I w'as theie 111 1924 often five hundred Egyptians came 
to the hospital on one day for intravenous injection, and the pi obabihties 
aie that from one hundred to one bundled and twenty seek help through 
splenectomy each year, but wdien the Egyptians aie properly trained as to 
their drinking w^ater and food, and how' they should not expose their naked 
bodies to certain kind of drainage w'ater they will neither require intravenous 
antimony nor splenectomy Professor Wendell Cleland, Director of the 
Division of Extension of the American University at Cairo, has started an 
educational effort to teach the Egyptians village and personal health I have 
before me a leaflet entitled “A Student Contest to Promote Village Health.” 
and I am quoting from this interesting publication wdneh demonstrates that 
the young Egyptians are learning the rules of health and also how^ to teach 
others The following is a direct copy “The wanner of the first prize did 
his w^ork in the small village of el Hagrasa in Sharqia Province, sixty-six 
miles north of Cairo The population of this village is 2579 with 1672 others 
living on farms in the neighborhood Although not himself a sheikh entitled 
to speak in the mosque, this student show^ed ingenuity in getting health sub- 
jects discussed m the places of prayer To quote from his report ‘Friday, 
June 3rd, was the last Fiiday in Ramadan I w^ent to pray at the chief 
mosque of the village After prayer the congregation dispersed quickly on 
account of the stuffy atmosphere inside I managed how'ever to hold a goodly 
numbei and asked them to listen to the circulars on water and flies This 
took ten minutes I noticed that they showed keen interest Some of them 
asked “Is it haiinful then to drink any w^ater other than filtered w^ater and 
pump W'ater I explained and they seemed satisfied The first plunge and the 
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success It received made me optimistic This however was cut off by some 
“Faqueehs” (blind chanters of Koran), who protested against talking on 
health subjects inside the mosque They considered this as an interruption 
of the service and a heated argument followed They accused me of not being 
a true Mohammedan, and that I was preparing the way for anti-Mohamme- 
dan propaganda, since these circulars were issued by a non-Islamic body I 
had to be very patient and at the end succeeded m making a good number 
believe the importance of this work and its humanitarian object and was thus 
able to proceed without much resistance ’ ” 

Note — It seems proper m this place to record my sincere thanks and appreciation to 
our surgical colleagues in Egypt, Doctors Bateman, Dolbey and Stiven, for the detailed 
description of their experience with splenectomy and for their photographs 


438 



DISCUSSION-SURGERY OF THE SPLEEN 


Dr Arthur D Bevan, of Chicago, HI , said that he and his associates 
had been doing most of this splenic work with ethylene, sometimes preceded 
by a quarter of a gram of morphine, associated with blocking the intercostal 
nerves on that side with novocaine, and where additional relaxation is needed 
during some short stage of the operation, possibly a few whiffs of ether 
With regard to ethylene, nobody should use ethylene without taking the 
necessary very simple precautions to avoid static spark It costs about 
twenty-five to thirty dollars to buy a steel mat, ten by twelve feet m dimen- 
sion, upon which should be placed the operating table and the gas machine 
The steel mat should be connected with the plumbing This eliminates, he 
believed they had demonstrated, entirely the danger of the static spark Of 
course, any individual who uses a cautery in the presence of ethylene or ether, 
where an explosion can occur, should be barred from the operating room 
Ethylene acts admirably in the great majority of these cases He could 
not see any sound reason why spinal anassthesia should be used in these 
cases, because the sequence of ethylene and ether has been so satisfactory in 
their experience 

Dr Frank K Boland, of Atlanta, Ga , said that m addition to the 
splenomegalies, which had been under discussion, he would like to speak of 
the opposite kind of spleen, the spleen which is seen in cases of sickle-cell anse- 
niia So far, there have been about eighty cases of sickle-cell ansemia reported 
m the literature Four have been recognized in Atlanta This disease is a 
familial disease, and so far has been found only in the negro or mulatto Five 
operations have been reported, with four recoveries and one death This one 
death was a case that was operated upon by the speaker It was a negro man, 
twenty-eight years of age, who had been sick about ten years He had the 
characteristic symptoms of the disease — ^weakness, attacks of abdominal pain 
referred to the left hypochondnum, and leg ulcers which were very difficult to 
heal These are outstanding characteristics of the disease, accompanied by the 
weakness and dyspnoea which go with most cases of anaemia A slide show- 
ing the spleen which was removed from this man was shown on the screen 
The spleen weighed fifteen grams, and was about 7 cm in length It was 
very difficult to remove, much harder to remove than a large spleen 

The patient stood the operation well and left the table in good condition 
but he died about six hours later They were unable to obtain an autopsy 
The cause given for his death was embolism 

It might be asked whether this was an accessory spleen on account of 
its small size, but this organ was in the exact anatomical location for the 
spleen, and he did not see how it could have been accessory The four other 
cases operated upon with recovery have shown an amelioration of the symp- 
toms but not an entire cure 


439 


DISCUSSION 


Of course, the most chaiactenstic sign of this disease is the sickling of 
the blood He then showed a second slide depicting anothei spleen which 
was lemoved at autopsy which is even smaller in size than the one which he 
removed, weighing about twelve grams This was followed by a third slide 

showing the blood with the 
sickling which is so charac- 
teristic of the condition 
In his case about 20 per 
cent of the red cells showed 
sickling The percentage of 
sickling in these cases runs 
from 2 to 50 per cent In 
this man, the leucocyte 
count was 45,000, an aver- 
age leucocyte count for this 
form of ansemia He had 
3,000,000 red cells and 
about 60 per cent haemo- 
globin 

The only other disease 
m which he had been able to find a diminutive spleen like this is in leprosy in 
which a spleen removed at autopsy weighed only two and a half grams He 
could not see how the removal of these diminutive organs can have much good 
effect on the patient About half of these cases show a slightly enlarged spleen 
and about half an undersized spleen It is believed that the diminutive spleen is 
found m a later stage of the disease 



Dr Wiiliam D Haggard, of Nashville, Tenn , said there have been 
something less than one hundred cases of sickle-cell anaemia reported, about 
twelve of whom have had splenectomy A very considerable majoiity of 
these have been greatly benefited if not entiiely and completely cured 
It occurs exclusively in the negio 

The chai acteristic of the disease, as they have observed it has been an 
anaemia of a secondaiy type, more 01 less grave, associated with abdominal 
pain, inflammation of the joints, and leg ulcer 

They have noticed the familial character of the disease, the hereditary 
charactei, and were mteiested to puisne some studies in regard to the occur- 
lence of it m noimal individuals 

Lawrence tested the blood of a hundred students and nurses at the Van- 
derbilt University and found 2 pei cent of that number to have sickle cells 
Then he studied anothei bundled colored people in the Meharry Medica 
College and found about 3 per cent shoived these cells 

Among these patients who did not have typical sickle-cell ansemia, be 
encountered the cell in an eldeity white woman who complamed of mabilitj 
to walk, which was really due to a hemiplegia She did, however, have some 
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evidences of splenic anaemia and petecliise The inteiesting thing was that 
her sister and hi other and one ni^ce also had the sickle cell, but another 
bi other and another sister did not have it 

Doctor Haggard then displayed on the screen slides showing a typical 
example of Bishop’s di awing of the sickle cells They are very typical, very 
unusual, and very bizarie Elongated cells are in the same slide with sickle 
cells Others have the sausage-shaped cell as well, and in one man who 
was perfectly well and healthy — a white man, too, were found sausage- 
shaped cells 

The sickle cell, the sausage type, and the filamental elongated variety are 
typical of this disease 

One of then splenectomies was in a woman sixty-two years of age who 
had splenomegalous leukemia with a white count of 144,000, but under 
radium it was reduced to 12,000 We were content with her improvement 
and did not consider splenectomy for the leukemia but she had such severe 
gall-stone attacks that they were obliged to operate for that and removed 
the spleen also and had the satisfaction of her being alive and well at the 
end of five yeais 

Dr Eugene H Pool, of New York City, called attention to the bone 
involvement in Gaucher’s disease 

The characteiistic cells which are peculiar to this disease are distributed 
not only 111 the spleen but also in the liver, lymph-nodes and bone-marrow 
Such wide distribution occasions uncertainty as to whether the condition 
should not be regarded as a systemic disease rather than a specific splenic 
lesion, and whether lemoval of the spleen influences the disease beyond the 
relief of the patient through the removal of the mass 

So few cases have been repoited and followed (four years ago only about 
foity cases were on record), that the incidence of skeletal involvement and 
Its effects are difficult to estimate Yet Ludwig Pick, in a recent aiticle 
on the bone lesions of Gaucher’s disease, has leviewed the subject and states 
that the lower end of the femur and lower end of the tibia are the situations 
most often involved, but he cites involvement also of most of the other bones, 
foi instance, the phalanges, sternum, ribs, skull, etc He states that the lesions 
aie first small foci of cells, and that these foci later coalesce, giving under 
the X-ray a peculiar mottling 

Doctor Pool related the history of a Jewish woman, tivent3^-five years of 
age, who was opeiated upon in January, 1921, and a spleen of over 3,000 
giams lemoved This show^ed the typical pictuie of Gaucher’s disease, 
(Annals or Surgery, vol Ixxiv, 1921, p 635) Since that time, over seven 
yeais, her health has been good wuth one exception 

Foiii yeais ago her left hip became painful It was put in plaster in 
aiiothei hospital foi six weeks and the joint is now immobile and painless 
She has a decided limp The blood show's slight secondarj' anaemia The 
X-iay studies by Doctoi Belden, of the New' Yoik Hosjiital, are of interest 
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Examination of the skull and other bones shows no evidence of disease except 
in the left hip-joint, where there is a definite destructive process involving 
the head of the femur The head is mottled in appearance and there is a 
definite bone absorption taking place, with the addition of some irregular 
calcification The head is triangular in appearance The greater trochanter 
shows a definite decalcifying process and the medullary substance m the shaft 
of this femur shows mottling for about two-thirds of the shaft These 
changes were interpreted as involvement of the bone as the result of Gaucher’s 
disease This case will be carefully followed in the hope that it will he 
possible to report later significant developments 

Dr Max Ballin, of Detroit, Mich , said he had had the opportunity to 
examine two patients with an unusual type of splenomegaly, one in Harper 
Hospital, and one the patient of a surgeon outside of Detroit Both of these 
cases were operated upon and the spleen had been examined microscopically 
The cases were both of middle-aged persons, one thirty-five years old, a 
woman, the other forty years old, a man The splenic tumor had existed 
for thirty or more years, as long as they could remember They had no 
special complaints except a tired feeling and the presence of a large splenic 
tumor The red cell count was three and a half millions There was no 
anaemia and no fever There was a leucocytosis of 25 000, however, and 
nucleated reds up to 10 per cent and more The spleen specimen showed 
veiy interesting cell enclosures, practically bone-marrow enclosures in the 
spleen, as will be seen in slides presented (Figs i, 2, 3, and 4) 

This type of splenomegaly is hard to understand and is most likely a 
congenital enclosure of aberrant bone-marrow cells m the spleen Dr Plinn 
F Morse, the pathologist at Harper Hospital, published these two cases with 
the speaker m the Jownal of the Ameucan Medical Association, November 
12, 1927, vol Ixxxix, pp 1671-1672 He suggested the name “Myelo- 
phthisic Splenomegaly” 

After operation the condition of the blood did not change at all One 
patient has been observed for over eight years wuthout any change m the gen- 
eral condition, the blood count staying exactly the same as before splenectomy 

Dr David Cheever, of Boston, Mass , made a suggestion in the field 
of technic Reference had been made to the advisability of conserving 
the blood in the spleen by collecting it after its excision, citrating it, and 
remfusing it Now, in many cases of enlarged spleen it is quite possible 
to operate, to deliver the spleen, secure the arterial supply entirely separately, 
and then pick up the smaller branches until there is nothing left but the large 
splenic vein The spleen is then held up and gentle pressure can be applied, 
if there are no bacteria or toxic products which might get into the circulation 
Under these conditions the spleen shrinks m size beneath one’s hands Then 
after the vein is ligated and the spleen removed, there will be practically no 
bleeding from the pedicle That is a very effective way in suitable cases 
of conserving all of the blood which otherwise might be lost 
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Dr John H Jopson, of Philadelphia, Penna , said, with regard to the 
question of technic to which Doctor Cheever had alluded, he practiced in one 
case the leinjection of citrated blood after the spleen was removed It ivas 
a pure afterthought, the spleen having been thrown into a sterile basin, 
and seeing a large amount of sterile blood which was being lost, he suggested 
that it be citrated and transfused, which w'as done 

Doctor Jopson remarked further that there is a type which has not been 
discussed here to-day, namely, malarial splenomegaly He had had a case 
recently m an Armenian girl, seventeen years of age Splenectomy for malaria 
is an unusual operation in the vicinity of Philadelphia This girl contracted 
her malaria in Armenia, from which country she had fled recently, by 
reason of the massacres, to the United States When she was admitted to the 
Presbyterian Hospital it was mainly because of symptoms which suggested 
cholecystitis to her physician, who was himself an Armenian, had practiced 
in that country and Persia, and was familiar with the type of splenomegaly 
which she presented Her symptoms w’eie strongly suggestive of chole- 
cystitis in spite of her youth, and she had quite a marked but transient jaun- 
dice on her admission to the hospital Operation was decided upon , the 
first search was made through a mid-line incision for disease in connection 
with the biliaiy passages None being found and the liver being healthy, 
they removed the spleen, which weighed 460 grams, or about three times the 
normal size m the female It presented the characteristic histology of the 
malarial spleen, according to Dr John A Eiman, the pathologist to the hospi- 
tal She made a smooth recovery, has gained in weight and is the picture 
of health 

Doctor Billings in his paper made reference to the operative technic 
in cases of abscess of the spleen and spoke of exploratory puncture It seemed 
to the speaker that this should be reserved foi abscesses arising from the 
upper pole, which is the most frequent type of solitary abscess It is unfor- 
tunate that splenic abscess is so commonly simply a by-product in cases of 
pyemia The abscesses are multiple and do not lend themselves to diainage, 
but occasionally solitary abscesses do occur as a lesult of hrematogenous 
infection When they are located in the upper pole and when they perforate 
the capsule and when, as they sometimes do, they give rise to subphrenic 
abscess, then the pioblem is similar to the common subphrenic abscess on 
the right side and then posterior aspiration is justifiable, and posterior 
approach and drainage are indicated 

Dr William J Mayo (in closing the discussion) mentioned some of 
the misfortunes that may come to those who remove the spleen, at least mis- 
fortunes that had come to him 

First, the surgeon must make up his mind befoie he starts whether or 
not he wnll take the spleen out Once the operation is begun, there is no jilacc 
to stop, because the blood vessels are underneath the spleen, and the hajinor- 
rhage eaiinot be controlled until the spleen is out 
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Before bringing the spleen to the outside of the abdomen, it is best first 
to free the spleen from all its attachments except the pedicle and push the 
spleen downward, as Doctor Balfour pointed out ten or twelve years ago 
to prevent the jejunum from entering the splenic space Then pack a large 
hot wet gauze roll into the splenic space to control the venous bleeding As 
a rule, by the time one is ready to remove the pack, the bleeding will have 
stopped, but not always In half a dozen cases at least he had been com- 
pelled to place and leave a large pack in the bleeding space In the first 
case he sutured the abdomen, leaving the pack in place, and tied the sutures 
in double bowknots so that he could reopen the abdomen in fort3'--eight hours 
and remove the pack This resulted m a protracted convalescence In the 
other cases he brought the ends of the gauze out through a stab wound 
m the left loin at the twelfth rib, and m due time removed the pack from 
the cavity through the stab incision In one instance he did not realize 
how large the cavity was after removal of the pack, and a subdiaphragmatic 
abscess resulted that required operation about six weeks later because of the 
residuary fluid that was left m the pocket It is best, therefore, if a pack 
IS left, to remove it on the sixth day or later and insert a catheter to be left 
in place for a considerable time to be sure that a residual pocket does not form 

Second, the stomach may spread out over the splenic pedicle and may 
not be identified In two early cases he accidentally opened the stomach, 
and in each gastric contents escaped He was able to suture the gastric 
opening m both cases One of these patients died Obviously one should 
be sure not to mistake the stomach for part of the pedicle 

Third, m two instances he had removed a large part of the tail of the 
pancreas In the first case he did not remember that the tail of the pancreas 
comes up into the pancreatic notch of the spleen When the specimen was 
brought from the laboratory about ten centimetres of the tail of the pancreas 
was found to have been tied off with the splenic pedicle Since then he had 
been very careful to dissect out the tail of the pancreas 

Fourth, in suturing a large adherent area on the under surface of the 
diaphragm where large veins are bleeding, it is easily possible to tear the 
diaphragm This happened with him once He had the catgut needle in a long 
Haggard needle holder in order to reach up into the bottom of the cavity 
As he put this needle into the diaphragm he should have remembered the force 
of the contraction of the diaphragm in expiration, but he did not, and held 
onto the needle with the forceps The needle tore through the diaphragm 
and pericardium, and the apex of the heart dropped down into the opening 
He was able to suture the rent and the patient got well, but the possibility 
of this accident is one that must be remembered When the needle is placed 
in the diaphragm, have ten inches of catgut free, let go of the needle, and 
pick it up when inspiration brings it down within reach 

Dr Arthur D Bevan (in closing) recalled a quotation from Billroth 
m which he refers to his great master, Langenbeck, and he makes the state 
ment that the great strength of the Langenbeck school lay m the fact that e 
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taught Ills pupils the anatomy and the physiology of the science, and that 
It was of great importance, the most important thing that he taught, and 
that that school was continuing still as a great school of surgery 

Doctor Bevan thought that surgeons get too far away from anatomy some- 
times He suggested that surgeons who are doing a good deal of this spleen 
work should get in contact with some friendly pathologist and get the oppor- 
tunity of testing out the different exposures of the spleen on very fresh post- 
mortem material He was quite converted to the position that for all pui poses 
it is wise, in doing a splenectomy, to start with a mid-line incision One then 
sees what the conditions are, and if it is absolutely essential, because of the 
size of the spleen or because of adhesions or hsemorrhage, to obtain a very 
wide exposure, one can obtain the best exposure by a complete division 
of the rectus By this means there may be secured a very much greater 
exposure than from an incision parallel with the costal arch, or any other 
incision, because this huge flap can be carried right up over the costal arch, 
and the incision does not cairy any danger of injury to the nerve supply, 
and lends itself very well to closure without any possibility of hernia 

One can carry on to advantage such anatomical studies not only m this 
spleen work but in all sorts of operative work One can acquire m this work 
on fresh cadavers a mental conception which is really of very great value 
in the operating room in handling some of these difficult problems 

In many of these spleen lesions, the surgeon should keep in mind the fact 
that the spleen is simply one part of a very complicated reticulo-endothehal 
system, and that the mere removal of the spleen does not always clean up 
the case entirely and remove all of the pathology This is quite evident 
in splenic ansemia, where very frequently, in lo per cent or more of the 
cases, hsemorrhage recurs in these patients even aftei the removal of the 
spleen That is also true in hemolytic jaundice He had had one very marked 
case of hemolytic jaundice where, after the removal of the spleen, the jaun- 
dice has persisted, and the picture, as far as fragility is concerned, is exactly 
the same as it was before 

Another striking illustration of this is the case that Pool referred to, of 
Gaucher’s disease with a deforming arthritis of the hip-joint Undoubtedly 
Gaucher’s disease involves the entire reticulo-endothehal system Pie had a 
case exactly like Doctor Pool’s case, of a woman who has had an enlarged 
spleen for fifteen years with this same deforming arthritis of the hip-joint, 
that woman had been operated upon twelve years ago — she was operated on 
twelve years ago , but the man making the incision thought it was a kidney 
and made a kidney cut and did not remove the spleen If that spleen had 
been removed and she had lived fifteen years, ive undoubtedly for a long 
period would have said that she had been cured of Gaucher’s disease by 
splenectomy But she now comes back to me with an enormous spleen 
Sh^ has had two children since this exploratory operation, she is m fair 
health in spite of this deforming arthritis of the hip It is a difficult thing, 
with present knowledge, to make sharp lines of division between these dif- 
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ferent conditions Undoubtedly many of these splenic conditions fade into 
each other and we are not as )'et able to make very definite classifications 

Dr Allen O Whipple, in connection with the patient that Doctor Pool 
referred to, spoke of a case of Gaucher’s disease in a woman, in a family 
111 which the brother also had had it, and who was operated upon, who at 
the time of the splenectomy had a peculiar hip condition As a matter of fact 
she had been referred from the New York Orthopedic Hospital because of 
the enlarged spleen 

After splenectomy she returned to the New York Orthopedic Hospital 
for purposes of investigation of the hip-jomt, and it was thought at that time 
that she might have some low-grade pyogenic infection of the joint A simple 
exploration of the joint, however, revealed no evidence of a suppurative 
lesion and nothing more was done than to remove a specimen and immobilize 
the hip-joint for a period of some six to eight weeks The sections showed 
the same type of cell as had been found in the sj^leen 

That patient has been followed now for a period of four years She has 
continued to improve and is now able to walk and dance without any dis- 
comfort or disability 

He further called attention to a point in technic which may possibly arise 
in some cases of Banti’s disease, the vessels in splenomegaly and Banti’s 
disease are sometimes markedly atheromatous and thickened He had a very 
trying experience in a case on which he wms doing a splenectomy In tying 
the ligature on the artery he found that the ligature cut right through the 
atheromatous vessel, and there W'as an immediate hiemorrhage of very severe 
type Attempts to hold the stump of the vessel and to apply another ligature 
failed because that also cut through the artery He wms faced wnth the 
impossibility of applying any clam2D or instrument of thal sort and it occurred 
to him that he might use the tail of the pancreas as a buffer The needle 
with the suture was accordingly carried through pancreatic tissue, with the 
result that the vessel was tied and controlled Although he w'atched the 
patient with gieat anxiety for fear of having damaged the pancreas and caused 
a pancreatitis, none developed, and the patient apparently did not suffer from 
this emergency procedure It may possibly' be a useful procedure m an 
extreme case of that sort 

Dr Arthur E Billings (in closing) referred to the remarks of Doctor 
Jopson, on the question of exploratory puncture It w'as his intention to 
stress its confinement to the cases where the progress of the abscess is toward 
the thorax as suggested by the existence of pleural and pulmonary' symptoms 
Melchior collected seventeen cases of abscess follow'ing ty'phoid fever m all 
of which exploratory' aspiration was practiced w'lthout any' untow'ard effects 
whatever Morrell, Dambray and Tappe stated that no untow'ard develop- 
ment had follow'ed the diagnostic puncture One j^oint may' be emphasized 
in this connection and that is that diagnostic puncture should he confined 
to the cases w'here there is a thoracic evolution of the abscess, and w'hen one 
IS prepared to go ahead w'lth ojieration immediately after puncture, if the 
results so indicate 
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By Rene Leriche, M D 

or Strasbourg, Francc 

TROM THE SURGICAT CUNIC OF THT UMVFRSm OFSTR\SBOUnO 

The surgery of the sympathetic system meets two kinds of difficulties, 
those which spring from oui physiologic ignorance, those which spring from 
our pathologic ignorance On one side, we do not know the exact significance 
of the blanches that we cut, on the other side we are ignorant, as a rule, 
of the cause and the exact mechanism of the diseases ivhicli we wish to cure 
One understands that in such conditions, surgery acknowledges failures and 
incomplete lesults It is astonishing that it can count so many successes 
Before indicating briefly the results that I have olitained after having 
made about 400 operations upon the sympathetic system, sixty-four upon 
the cervical chain, three upon the thoracic sympathetic, sixteen upon the 
lumbar 01 sacro-sympathetic, 298 upon the periarterial sympathetic, it is 
necessary to emphasize three points to which I attach gieat importance 
First, contiaiy to what has been admitted by most physiologists and which 
is most in conformance with the old views of Francois Frank, the sympa- 
thetic system appeals to us moie and more as a vast sensory system every- 
where with leflex associations The researches that we have pursued for 
the last four years show that it has its own sensitiveness, having its special 
field not connected with cerebro-spinal sensitiveness This sensitiveness is 
m direct relation to the vasomotor leactions which seem controlled by intra 
parietal peiipheral centies In every case, one fact is absolutely certain — 
no sympathetic section produces any vasomotoi paialysis Every sympa- 
thetic operation (ganglionectomy, lamisection, section of a sympathetic trunk, 
peiiaiterial sympathectomy) is always followed by an active vasodilatation 
more or less lasting This makes itself felt especially distally, but one can 
find traces of it proximally and often on the opposite side It is accompanied 
by increased heat ivhich lasts longer than the oscillometric signs of the vaso- 
dilatation I have found from two to thiee degrees more temperature on 
the opeiated side after ramisections at the end of two yeais^ Tliese are 
facts which tend to show that neurotomies of the sympathetic are sensory 
neurotomies and not motoi, setting fiee the periphery from a central con- 
tiol In geneial, the section of a sympathetic chain or of its blanches has 
effects of the same kind as ablation of its ganglions These being certainly 
impoitant centres of conduction, should be lespected as much as possible 

‘ Lenche and Fontaine Experimental and Clinical Contribution to the Question of 
Innervation of Vessels Surgen, Gynrecologj and Obstetrics Unpublished 
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and should not be sacrificed if one can avoid it The surgery of the sym- 
pathetic should attempt to be selective and as conservative as possible 

Every sympathetic neurectomy is followed by the formation of a cicatricial 
neuroma In certain patients, this neuroma becomes the point of departure 
of reflex reactions which reproduce secondarily the primary disease or 
syndromes that resemble it If one infiltrates such a neuroma with novo- 
came, one may obtain an immediate disappearance of all the existing signs 
lasting for some hours If one resects the neuroma, the cure is obtained 
anew, temporarily at least A relapse is always possible One should seek the 
best method of shunning the formation of voluminous neuromata Attempts 
essayed for this purpose have hitherto not given any results 

I submit now the principal results that I have obtained and the conclu- 
sions to which they give rise 

A Sympathectomies in Visceral Diseases 

1 Angina Pectoi is ~ — The ideal operations involve two steps 

a Chief indispensable step section of the communicating branches which 
are derived fiom the controlling ganglion (V, VI, VII, VIII cervical, I 
dorsal), and 

h A complementary intervention upon the superior cervical sympathetic, 
consisting either of ablation of the superior cervical ganglion, sympathectomy 
of the upper cervical trunk, section of the upper cardiac nerves or a simple 
sympatheticotomy operation to which one may join, the case having failed, 
section of the depressor nerve 

The surgical treatment of angina pectoris is based upon sensory and not 
motor considerations The operation should be done preferably on the left 
side but sometimes one must test by novocaine infiltrations at the base of 
the neck which is the side of choice I have done this once I have, with 
Fontaine, operated upon five anginose patients Two bad cases (aged patients 
with incurable heart lesions) have been relieved, not cured, who died six and 
nine months, respectively, later One patient has been relieved for eighteen 
months but has experienced some crises One case is too recent to be counted 
One case remains cured since March, 1925 

2 BioncJiiol Asthma — Theie exist here the same indications for opera- 
tion as m angina pectoris, although one would search m a given case whether 
It may not be better to attack the pneumogastnc than the sympathetic When 
one has to do with an asthma engrafted upon a chronic bronchitis with marked 
emphysema, it is necessary to prepare the path for the nerve operations by a 
removal of costal cartilages for the purpose of mobilizing the thorax which 
IS in a state of rigid, extreme dilatation (operation of Freund) and main- 
tains the emphysema On five patients operated upon by the ablation of 
the left star ganglion, two were followed by no result, two were radically 
cured One of these cases dates back three years, the other thirty months 
They have been recently seen One late case, b enefited by the operation 0 

^ Lenche and Fontaine Surgical Treatment of Angina Pectoris, What It Is and 
What It Should Be American Heart Journal In Press 
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Freund but the condition aggravated by the removal of the star ganglion, has 
been cured by right vagotomy For twelve months he remains without attacks 

3 Basedows Disease — Ablation of the left upper cervical ganglion bene- 
fits most of these patients and cures some of them completely, but the thyroid 
operations have more complete and more constant results I reserve such 
an operation as that of Jabotilay to cases of Basedow’s disease without goitre 
I know of cases cured for several years excepting for a slight exophthalmos 
In severe cases, the sympathetic section prepares the ground marvelously 
for the thyroid operations, but in view of recent progress in medical treat- 
ment, especially since the introduction of iodine preparations, the indications 
for operation no longer assert themselves as in former times 

4 Gasfitc Cases of Tabes — Dorsal ramisection is to be preferred to pos- 
terior radicotomy, but it is necessary to remember that these patients always 
have a recurrence at a more or less distant period 

5 Gynaecological Affections — In painful dysmenorrhoea without objec- 
tive cause, in amenorihoea without cause, I obtained with hypogastric sym- 
pathectomy considerable and lasting amelioration I have seen re-appear a 
menstruation which has lieen absent for a long time In sclerocystic ovaritis, 
I obtained from penhypogastnc S3anpathectomy, or section of the pre-sacral 
nerve of Cotte, disappearance of pain without mutilating operation In vulvar 
kraurosis with hypogastric sympathectomy an almost complete cure (disap- 
pearance of the leucoplasia, of the retraction and the vaginal dryness) in a 
case which I followed for three years In other cases the amelioration was 
less satisfactory 

6 Painful Syndi antes in Pelvic Cancel s — In inoperable pelvic cancers 
or after radium therapy, one is often obliged to intervene for tbe relief of 
persistent pain In four cases the sympathectomy of the hypogastric arteries, 
primary iliacs and the termination of the aorta, have given me at times com- 
plete relief of the pain These operations have demonstrated that m pelvic 
neoplasms (prostate, uterus) the arteries are involved in a quite marked 
lymphangitic sclerosis I prefer this type of operation when it is possible 
to the cordotomy which too often gives bladder troubles and pyelonephritis 

B Sympathectomies ik ArrECTioKS or the Limbs 

I Painful Syndi oniata — In the neuralgias following gunshot wounds, 
I have had six excellent results giving return to normal state and to active 
life, two cases of amelioration with diminution of pain without real cure 
and two complete failures, that is to say, four failures in ten cases In 
cases of diffuse post-traumatic pain (old ascending neuritis), periarterial 
sympathectomy has always failed On the contrary, I have had very great 
improvement, one might say lasting cures, from ramisection (three cases) 
In painful stumps, it is necessary to distinguish pain localized in a nerve 
trunk Mdiich may be cured by resection of the neuroma, from diffuse pains 
in the stump associated with ^asomotor tiouble and ulcerations, mIiicIi aie 
healed by periarterial sympathectomy and from major pains in the stump 
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with marked mental disturbances which give way only to posterior radicotomy 
and to ramisection In the cases of pain with cyanosis, complicated Midi 
oedema, and trophic disturbances, I have had four cures in six cases , tM'o of 
which have been followed up for two and three years respectively In the 
class of major pains, posterior radicotomy has given me two good results and 
two failures Ramisection m four cases has given me a cure lasting for three 
years, two cases of marked improvement and one relapse after operation upon 
the stump This case has later been re-operated by posterior radicotomy and 
remained cured now for five months 

2 Va^omoto) Disease — The name “Raynaud’s Disease” should be 
reserved for diseases purely vasomotor in their nature according to the 
typical description of Raynaud, exhibiting complete integrity of the circula- 
tion 111 the interval of crises I agree with Allen and Broivn (Amoicau 
Journal of Medical Sciences^ vol clxxiv, September, 1927, pp 31 and 329), 
111 admitting that many arterial diseases, especially arteritis, simulate at the 
beginning Raynaud’s Disease This diagnostic error should be avoided In 
true Raynaud’s Disease, simple periarterial sympathectomy done on both 
sides pioduces a permanent cure I have recently seen a young girl upon 
whom I operated April 5, 1924, for a condition marked by typical crises and 
normal circulation m the intervals I did a perihnmeral and a perifemoral 
sympathectomy The patient has remained well for four years 

A butcher subjected to unilateral sympathectomy in February, 1924, has 
remained cured on the side operated for two years but has had crises on 
the other side 

A woman, sixty-eight j'^ears of age, operated upon November 13, 1924, 
was well 111 April, 1926 

In certain cases I have combined ramisection with the periarterial sym- 
pathectomy I have obtained thus, ivith Fontaine, very good results m a bad 
case In this patient the disappearance of the jiainful crises has been main- 
tained for two years and two months But one will always miscarry if one 
makes an error in diagnosis and mistakes as Raynaud’s Disease arteritis or 
a thromboangiitis of Buerger 

In Aci ocyanosis — I have obtained a good result in the only case upon 
which I have operated This patient has just been married, eighteen months 
after operation and is in an excellent state of health 

In El ytln omclalgia — Sympathetic ojoerations fail 

In Sclei odci ima — The sympathectomies give very noticeable results In 
isolated sclerodactylitis, periarterial sympathectomy alone may be sufficient, 
but the combined operations are demanded in severe cases where the mani 
festations are multiple, even if not geneiahzed, and in which there are large 
parchment-like areas manifestly mcuiable Personally I have operated upon 
three cases of sclerodermia and in one case of chronic atrophic dermatitis 
(Disease of Herxheimer-Pick) In the first case, I did, m December, 
a double penhumeral sympathectomy, followed after a brief interval by ab a 
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tion of the superior cervical ganglion on the right side and an inferior cervical 
ramisection on the left The improvement was at once r ery considerable and 
at the end of three years the progress of the sclerodermic condition seemed 
arrested in the face, which no longer presented a fixed and immovable mass 
At present, the mobility of the fingers is perfect and the sensibility of the 
ungual tips very good The result is certainly much better than could have 
been hoped for So also in two other cases as well as in the case of Herx- 
heimer-Pick’s disease In Germany, Bruening and Stahl, Horn and many 
others have noted equal successes 

3 Oiganic Diseases of the Aiteiies — By the vasodilatation which it 
produces in a constant manner, sympathectomy is susceptible of useful 
employment in arterial lesions accompanied by a diminution of the peripheral 
blood supply or which are aggravated by spasm, producing a condition in 
which the peripheral capillary net-work is dilatable and the blood supply is 
restored We shall consider in succession sympathectomy in (a) traumatic 
lesions of large arteries, (b) arteritis of the aged, (c) arteritis of the young 

Tiaumatic Aitciial Lesions — In traumatic lesions of the arteries, one 
may make use of periarterial sympathectomy either to favor the establish- 
ment of collateral circulation or to avoid the troubles engendered by a liga- 
ture or by post traumatic thrombosis In order to favor the establishment 
of collateral circulation after sudden ligature of a large ^essel, the best way 
to act IS to substitute for the simple ligature resection between two points as 
proposed liy the authoi at the 31st French Congress of Surgery (Strasbourg, 
1921 ) In this way, one accomplishes a sympathectomy by which the troubles 
of the ligatures are avoided With the same idea Scalone has suggested sym- 
pathectomy to be done upon the segment proximal to the ligature, which gave 
him excellent results in two cases Quite lately, I have resected in this man- 
ner the whole of the obliterated segment, about 10 cm in length, from the 
external iliac artery of a man who, half an hour before, had sustained a severe 
contusion of the inguinal legion This man recovered without incident and 
presents m walking not the least vascular trouble The troubles occasioned 
by a ligature or a post traumatic thrombosis do not all depend upon the 
ischaemia Certain of them depend, no doul)t, upon the lasting irritation of 
the penal terial sympathetic at the level of the obliterated vascular segment 
The resection of this segment causes a cessation of the spasms which had 
resulted I think it necessary each time that an artery is obliterated and that 
vascular suture is not possible, that an arteiiectomy should be done extending 
into healthy tissue in order to escape the rascular troubles which may develop 
from the obliterated fragment Since 1917, I have followed this practice and 
never had to regret it 

Aifentis of the Aged — In the arteritis of the aged, operations upon the 
sympathetic can have only a palliative value As far as symptomatic opera- 
tions go they may be directed (a) against pain, (b) against intermittent 
claudication , (c) against ischjemic gangrene 
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a Against Pam — Among the aged who suffer from arteritis, those whose 
pain IS premonitory of gangrene and is accompanied by vasomotor crises with 
coldness and phases of cyanosis of the extremities are most usually relieved 
by periarterial sympathectomy, of eight cases so operated upon by me, 
three resulted in complete failures, two m moderate amelioration and three 
in complete disappearance of the pain, two of which later enjoyed a long 
period of immunity Bruning, Kappis, Uffreduzzi, Fieri and Chastenet de 
Gery ha\e had equally satisfactory results When, on the contrary, the pain 
assumes a pure neuralgic character, I think that a periarterial sympathectomy 
must be abandoned in favor of multiple neurotomies after the method of 
Quenu Sympathectomy is equally contraindicated when there exists mani- 
fest signs of peripheral vasodilatation 

b Intel uuttcnt Claudication — This in itself appears to me to be a bad 
indication for sympathectomy 

c In Beginning ischcenne Gaiigiene — Sympathectomy has often been 
tried in the hope of thus limiting the necrotic process so as to permit limited 
amputations (Chastenet de Gery) Jiaiiu and Handley have reported excel- 
lent results from this procedure and Calandra and Uffreduzzi have shown that 
successes may be lasting Failures are, however, not rare My personal 
experience comprises but eight cases I have noted in five cases no results, 
but m three cases the sympathectomy permitted me to limit the amputation to 
the sacrifice of the gangrenous parts alone These patients healed perfectly 
It seems then that sympathectomy may be useful in certain cases and that it 
is not so in others But one ne\ er loses anything by trying On the contrary. 
It often permits one to appeal from the classic formula which advises to do 
alwavs a high amputation m arterial gangrene For example, one would 
amputate through the thigh for a limited gangrene of the foot 

Chionic Altai itis in the Young — Although it may be indisputable that 
periarterial irritation of the sympathetic explains a good part of the troubles 
which patients suffer who are attacked with juvenile arteritis, it seems to me 
not less sure that from a piioii reasons the extent and dispersion of these 
lesions would render of no avail all therapeutic attempts through sym- 
pathectomy I have also always been opposed to the employment of a 
periarterial sympathectomy m cases of chronic juvenile arteritis and I have 
never considered that it had a place either m intermittent claudication or m 
the painful vasomotor manifestations which accompanied the affection So, 
not\\ ithstanding very appreciable results have been reported from divers sur- 
geons, I see for sj-mpathectomy in the treatment of juvenile arteritis but one 
indication namel) , the existence of pain of a vasomotor type Up to this 
time, I ha\e operated upon twelve patients, eight of whom suffered from 
Buerger’s type of disease, but even in these cases the effect of the sympathec- 
tomies IS ver} transient There are only two lasting successes All the other 
patients relapsed rapidly ^\lthln a space of a few days to some months Influ- 
enced by the researches of Oppel, I am using no\\ in chronic jmenile arteritis, 

454 



SURGERY OF THE SYMPATHETIC SYSTEM 


left adrenalectomy which has given me results much more satisfactory than 
operations upon the sympathetic 

4 Disease of Venous System — For the consequences of phlebitis, sympa- 
thectomy seems to me to be very frequently indicated, either to be used alone 
or in addition to the liberation of a vein involved m sclerotic tissue, or the 
resection of an obliterated venous trunk I have obtained very favorable 
results in phlebitic ulcers, in varicose eczema, in the pain and cramps con- 
secutive to old phlebitis 

5 (Edemas — It is quite natural also that one should think of employing 
the sympathetic operations m the surgical oedemas which supervene in every 
renal or cardiac affection Are not these oedemas the evident manifestation 
of a vasomotor trouble^ They comprise the acute traumatic oedema, the 
oedemas of the lower limbs in consequence of periphlebitis of the pelvic veins , 
oedemas dependent upon hidden spina bifida 

Acute Tiaumatic (Edemas have been observed frequently during the late 
war as well as in the civil practice of accidents In these I have seen cases 
of very surprising benefit resulting from sympathectomy Thus in a railway 
employee who, five hours after having received the weight of a wagon upon 
the back of the hand, had developed an enormous oedema with stiffness and 
paresis of the fingers In this case the oedema which had persisted notwith- 
standing the most varied methods of treatment during more than two months, 
was completely healed four hours after perihumeral sympathectomy and 
remained so for five years Analogous results have been recorded by Bian- 
chetti, Wertheimer and myself in two other cases In oedemas of the lower 
extremities of spontaneous origin, I think that very frequently a phlebitis of 
the pelvic veins is the cause and I have in seveial of these cases uncovered 
these vessels, resected the obliterated veins and obtained a very appreciable 
diminution of the oedema When one has to do with an occult spina bifida, 
intervention must be made upon the spine and not upon the sympathetic 

6 Chi omc Ulcerations With the E\ceptwn of Those of Neivous On- 
gin — Chionic ulcers, other than those of nervous origin, occur especially in 
the lower limb It is in fact the chapter on ulcers of the leg that I open 
here Of these, the most frequent are (a) varicose ulcers, (b) ulcers devel- 
oping upon old burn cicatrices, (c) ulcers dependent upon phlebitis of the 
veins of the pelvis, (d) ulcers developing upon an old complicated fracture- 
callus , (e) ulcers in amputation stumps These different causes all end finally 
in the pioduction of a chronic ulceration which has little tendency to heal and 
recurs with great facility each time that healing has with difficulty been 
obtained The cause of the ulcer varies according to its type There has 
to be settled the category and the therapeutic indication according to the 
group with which one has to do , but when the etiological treatment is inaugu- 
rated, there remains a problem of ulceration proper of uhich one does not 
always take sufficient account In fact, the treatment of chronic ulcers should 
ahvays resolve itself into a double problem that of the cause and that of the 
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ulcer Itself Since the problem of the ulcer proper is common to all the 
groups, it IS to this that I will first address myself 

Chronic ulcers of the leg are distinguished by their incurability and their 
great tendency to recur Why is tins so’ Why is it so difficult to make heal 

chronic ulcers of the leg’ 
It has seemed to us, Fon- 
taine and myself, that 
three causes especially oc- 
casion the incurability of 
these ulcers There is 
first the fact that the ulcer 
IS consecutive to a dermo- 
epidermic necrosis spring- 
ing from an arterial is- 
chremia, sometimes spas- 
modic, which creates a 
positive loss of substance 
always much greater than 
the apparent ulceration 
The ulcer is incurable be- 
cause the bad local circu- 
latory conditions lead to 
an imperfect nutrition of 
the soft parts where the 
viability of the tissues is 
always mediocre Fi- 
nally, the deep infection 
by all kinds of micro-or- 
ganisms in the surface of 
the ulcer must be taken 
into account, an infection 
which does not disappear 
even after weeks of rest 
and varied methods of 
treatment Indeed, an 
ulcer, whether varicose, 
phlebitic, postphlebitic or due to excessive callus, fails to heal or always recurs 
because it is seated in the worst conditions of life and repair This fact, 
based upon the anatomo-pathological examinations of numerous excised 
ulcers has led Fontaine and myself to say that every good method of treat- 
ment of chronic ulcers of the leg should invoh’^e removal of the causes favor- 
ing local recurrence by changing the circulation and the conditions of the skin, 
b}' sterilizing the ulcer and by the removal of the cicatricial skin and its 
replacement by skin of good quality Now numerous experimental and 
clinical researches, which the reader will find set forth in the number of the 
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Figs i nnd z show ^'lncose ulcers for which perifemoral sym 
pifhcctomj was performed Ten days later skin grafts were 
applied Figure z shows the ulcers completely healed The result 
still persists two and one half years after the operation 
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Annals or Surgery for November, 1926, have demonstrated that sym- 
pathectomy IS capable of transforming the terrain upon which an ulcer 
develops at the same time as it favors its sterilization An ulcer of the leg is 
infected by various microbes, among which predominate the staphylo-, 


strepto-, and miciococcus 
candicans The bottom of 
the wound is grayish and 
covered with sanies 
There is a fibrinous layer 
within which are enclosed 
the microbes S y m p a - 
thectomy quickly exagger- 
ates the suppuration but 
by the third or fourth day 
it has diminished and it is 
lemaikable, after rub- 
bing, to see polymorpho- 
nuclear cells 1 e-appear and 
devour the microbes At 



the end of three 01 four 
days t h e 1 e are no more 
free miciobes and the 
fibrinous net- work has dis- 
appeared, It IS leplaced by 
normal granulation tissue 
By the fifth to the eighth 
day at the soil of the 
wound, there are only iiu- 
merous polymorphonu- 
cleais in good condition 
and 1 a 1 g e normal mono- 
nuclears resting upon a 
noi mal tissue Mici oscop- 
ically, the led wound cov- 
eied with granulations of 
good quality has lost its 1 
aspect of a pathological 
ulceiation tendency and 



^ f M 

\ 

J 
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— Ulcers completelj healed Sec i 


epideimization appeals and the steiile wound is in course of regular repair 
In fact, under the conditions of active vasodilatation and phagoc3dosis, the 
conditions have been changed from that of a chronic ulcer whilst the afflux 


of the laige mononucleais continues the lepair Thus may lie found explained 
the sti iking effect of peiiaiteiial sympathectomy in chronic ulcers the rajiidity 
of the changes wdiich it produces m a torpid wound and the quickness of the 
healing w Inch follows 
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This rapidity has been measured with exactness Jeanneney and Mathey- 
Cornat have studied it with relation to its oscillometric and therinometnc 
qualities They have seen that the curve is parallel to the curves of pres- 
sure as indicated by the oscillometric index and that of local temperature 
IMouchet and Guillemm, also, have shown that the daily coefficient of cica- 
trization after a sympathectomy was much superior to that following other 
methods of hyperjemia such as the section of the internal saphenous nerve 
of Proust and of Nabias One can say, therefore, that this rapidity of 
cicatrization seems due to multiple factors, including vasodilatation, steriliza- 
tion of infected surfaces, modification of the wound field, increased vitality 
of the tissues These last words should not be considered as a simple verbal- 



Tigs 3-8 — Quadruple %ancose ulcers Figure 3 shows the 
right exterml malleolar region higure 4 shows the right internal 
malleolar region Figure s shows the left external malleolar 
region Figure 6 shows the left internal malleolar region Pen 
femoral sj mpathectomj was performed on September 3 1926, and 
ten dajs after skin grafts were applied Figures 7 and 8, results 
obtained twentj dajs after the grafts In April 1928, patient 
remains cured 


ism The vitality is ex- 
alted every time that the 
circulatory conditions are 
improved But if it is 
certain that periarterial 
sympathectomy has a very 
powerful effect upon iil- 
cei ation, it is not less true 
that by itself it is not suf- 
ficient to maintain the 
cure It does not protect 
from recurrences For' 
the spontaneous cicatriza- 
tion which it brings about 
can produce only a cica- 
tricial tissue of bad qual- 
ity with epidermis so thin, 
so glossy and so fragile 
that a recurrence may fol- 
low the least bruise To 
prevent this, it is abso- 
lutely necessary to substi- 
tute for the poor skin a 


skin of good quality In other words, it is necessary to combine cutaneous 


grafts with peiiarterial sympathectomy By this combined method of treat- 


ment of ulcers of the leg, I expect from the sympathectomy only such trans- 
formation of the niitiitive and circulatory conditions of the ulcer as will make 
out of the chronic atonic ulcer a granulating wound, while it is from the 


cutaneous grafts I expect final success So the treatment of ulceration proper 
consists in periarterial sympathectomy and, at the most favorable moment, 
that IS to say, between the seventh and twelfth days, in the implantation of 
cutaneous grafts for which I use, in general, the grafts of Halsted-Davis 
This treatment does not take the place in aii}^ respect of therapeiitis called 
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for by the cause of the ulcer, as T will show in passing in review the different 
classes of ulcers of the leg 

Vaucosc Ulcers — Many authors class as varicose ulcers eveiy ulcer of 
the leg which is not frankly syphilitic Contrary to this conception, I accept 
as a varicose ulcer only one which is developed upon a base plainly varicose, 
at the centre of which is a varix The etiological treatment will be, m such 
cases, that of varices I make it a habit at the time of the sympathectomy to 
add to it a saphenectomy after the manner of Babcock 

Syphthhc Ulcets — Among ulcers of the leg I think that many are syphi- 
litic, whether a positive Wassermann is absent or the syphilis is unquestion- 
able In these cases every time then, where there are no plain varices, I 
always begin by a treatment test whatever may be the laboratory response 
I have often seen the ulcer become clean and contract veiy rapidly To 
hasten the cure, I apply Davis grafts as soon as the ulcer is in proper condition 
Aside from true vari- 
cose ulcers and from 
syphilitic ulcers, there re- 
main a certain number 
ivhose origin may not be 
clear In such cases I 
content myself with the 
treatment just described, 
which IS equally applicable 
to ulcers resulting f i o m 
old burns Ulcoafwns 
dependent upon pidebilis 
of the pelvic veins are 
much moie frequent than 
has been thought I think 
that in such cases the 
treatment of the ulcer is 
less important than the 
direct mteriention upon the veins of the pelvis By laparotomy one must 
verif)'^ their presence and resect the obliterated segments If such interven- 
tion does not suffice to bring about cure, one may add then, and then only, 
that of the ulcer itself In tvo cases Avhere I limited the operation to the ulcer 
without previous laparotomy, I sai\ rapid recuirence 

Ulccis based upon the callus of an old complicated fi acini c display the 
impoitant part vhich an etiological treatment should take The skin becomes 
ulcerated over exuberant callus because over this excessne callus the integu- 
ment IS stretched as upon a rack and its circulation interfered with To treat 
such an ulcer vithoiit first remedying its origin is to expose it to tailure or 
rapid recuirence This I ha\e seen twice In two cases final cure was 
obtained only wdien the i olume of the callus had been lessened 

In stump ulccis, S} mpathectomy followed In grafting is certainl} the 
method of choice 



I'lG 4 — Varicose ulcer right interna! malleolar region. 
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up to the present time, I have treated twenty-four cases of ulcers of the 
leg by the combined method, adding to it each time whatever was indicated 
by the requirements of appropriate etiologic treatment Among these twenty- 
four cases, there weie fifteen cases of vaiicose ulcers, all very old, in seven 
of whom the varices were very marked Saphenectomy was done as a part 
of the combined method m these cases In all the others, I have commenced 
by precautionary antisyphilitic treatment and I have resorted to sympathec- 
tomy only after failure of the antispecific cure I have apj^hed the same 
treatment to three cases of ulcers following old burns, to two cases of stump 
ulcers and to one of chronic ulcer supervening upon an operative cicatrix In 
all these cases, the method of a periarterial sympathectomy combined with 
cutaneous grafts has enabled me to obtain a supple and mobile skin covering 
the deeper layers I have no operative failure Re-seen after a long interval, 
my patients present skin grafts of good quality possessing all the properties 

of normal integument 
which, at the end of some 
months, is distinguishable 
from the neighboring skin 
only by the persistence of 
a raised surface, although 
Its vascularization and 
sensibility are normal Be- 
ing of good quality, the 
grafted skin is able to re- 
sist external shocks and 
thus avoid recurrences 
Quite lately I have seen 
again all those operated 
upon by me, the eldest of 
whom dates back to two years or more while the more recent dates back only 
a few months I have thus been able to convince myself that the cure obtained 
IS permanent 

In none of these operated patients has recurrence taken place in the grafted 
zones, although m some recurrence has taken place in the zones of pig- 
mentary dermatitis bordering upon the old ulcer So in the hope of escaping 
these recurrences, I have adopted the habit of preceding the grafting of 
the ulcer by its excision, removing at the same time the entire pigmented 
zone which surrounds it 

Two conditions may be present, the ulcer and the pigmented zone may 
be of slight dimensions so that the complete excision into healthy skin may 
be done In such cases, the operation brings about a definite cure Or, 
the lesions may have an extent too great for an excision to include their 
whole extent I excise then as much as I can It is in these cases that 
I have observed recurrences 

Ell lesiime, an experience of several j'ears during which I have actnely 
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occupied myself with the treatment of ulcers of the leg has shown me that 
every ulcer of the leg requires double treatment, that of the ulceration itself 
and that of the cause of the ulcer In certain cases, such as ulcers follow- 
ing burns, chronic non-varicose ulcers of the leg, the etiology is nothing, 
the ulcer is all, the treatment of the ulcer is the first thing There are 
other cases such as ulcers caused by exuberant callus and ulcers caused by 
pelvic phlebitis in which, on the contrary, the etiological treatment takes 
precedence There are varicose ulcers finally in which the two ideas are 
easily and usefully combined The results of the combined methods of 
sympathectomy and cutaneous grafts in the treatment of ulcers are very 
satisfactory in their ultimate state The skin obtained is supple and of 
good quality It prevents lecurrences Certain cure can be obtained only 
if one combines excision 
of the ulcer and of the 
neighboring parts with 
sympathectomy and cuta- 
neous grafts When such 
excision is technically im- 
possible, recurrences in 
the non-grafted parts are 
to be feared but by pro- 
ceeding step by step and 
by treating these recur- 
rences in the same way, 
one can finally obtain 
complete cicatrization 

7 U I c Cl ai 1 on s of 
Neivons OlU/in In the internal nnlleolar region 

ulcers symptomatic of tabes, syringo-myeha, myelitis or spina bifida, I think 
that sympathectomy is contraindicated notwithstanding the results published 
by Mathey-Cornat I have never resorted to it in these conditions Likewise, 
I do not think that the perforating plantar ulcer should be retained as an 
indication for sympathetic interference On the other hand, in trophic ulcera- 
tions following spinal cord injuries, Bardon and Mathey-Cornat, Brunning 
and I, myself, have obtained very evident benefit In the chronic ulcers con- 
secutive to wounds of great nerve trunks, periarterial sympathectomy has 
often been employed I think that in these cases the tiophic troubles are 
produced only when there is a neuroma of the proximal end of the cut nerve 
The tiue prophylaxis and the best treatment of these cases of ulceration con- 
sist in the repair as soon as possible of the ner\e by direct suture or by grafts 
after having icplaced the foot in good position by such orthopedic inter\en- 
tion as may be called foi If, ne\ ertheless, ulcers follow or fail to heal 
sympathectomy may be resorted to Like Stahl, and like ^‘lllardel, 1 ha\e 
obsei ved in such cases rapid cures, lasting for four years and more So also, 
in ulceiated stumps where certainl} sympathectomies ha\e gnen brilliant 
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successes, I combine sympathectomy with excision of the ulcer followed bv 
the application of cutaneous grafts 

8 The Ischccmic Conti actwc of Volkmann — Volkmann’s syndrome is 
very frequently the result of an arterial traumatic contusion which has been 
followed by thrombosis, sometimes even with rupture and hemorrhage 
The isclnemic necrosis is dependent directly upon such injury and the con- 
secutive sympathetic troubles accentuate still more the vasomotor phenomena 
In such cases there takes place, moreover, very rapid advance which can be 
explained only by irritation of the peiiarterial sympathetic plexuses In 
cases of arteiial thrombosis, the treatment of choice will be the resection of 
the obliterated segment I have done this twice, once in a little girl six years 



Tig 7 — Results obtained in nricose ulcers after perifemoral 
s> nipathectomy folloiied by skin grafting Photo taken twenty days 
after the grafting 


of age and once in a boy 
of ten years, both of whom 
had a fracture of the 
elbow which had been 
treated in strong flexion 
with a plaster apparatus, 
the syndrome o f V olk- 
inann appeared soon after 
the immobilization In 
both these cases there was 
found complete arterial 
obliteration and in both, 
resection of these seg- 
ments restored to the 
muscles of the forearm 
complete mobility (Figs 
9 , 10 and 1 1 ) In the same 
way, I have operated upon 
acute cases of Volkinann's 
syndrome supervening 
upon muscular wounds 
of the forearm In these 
cases the penhumeral sym- 
pathectomy was followed 


by a rapid cessation of the arterial spasm, restoring the integrity of motion 
9 Diseases of Bouts and Joints — It seems to me that m the diseases of 


bones and joints, sympathectomy may find multiple indications One may 
consider s)anpathetic operations in delayed consolidation , m osteo-articular 


tuberculoses , m osteoporosis and in traumatic arthritis 

a Delayed Consolidation — Fiom the researches which I have under- 
taken with Professor Poheard, it has been established that vasomotor phe- 
nomena play a very important role m ossification and in consolidation of 
fractures If, for one reason or another, the hyperemia which picsides oier 
ossification, and which regulates modifications of connective tissue and local 
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changes in calcification, should be inteifered with before the end of the 
processes of repair, delay of consolidation follows It was, therefore, logical 
to tiy to influence such delays in consolidation by a periarterial sympathectomy 
Experimentally, Uffreduzzi and his pupils Mariano and Palma, have 
proved that the rapidity of ossification is accelerated after sympathectomy 
In my own laboratory, Fontaine came to the same conclusions by making 
upon rabbits and dogs identical fractures on both sides In such cases we 
have always observed, Fontaine and myself, that consolidation was much nioie 
rapid on the sympathectomized side The more recent experiments of Pro- 
fessor Gaudiei speak in the same way In man, Cotte, Ufifreduzzi, Kappis, 
RonbachofiC and Stropeni as well as Gaudier and Estor, have established the 
good effects of sympathectomy in the consolidation of recent fiactures and 
m cases of delayed consolidation It is evident that sympathectomy does not 

act when one has to do — T " — " — — 

with a true pseudarthrosis ' 

due to fibrous oi muscu- ^ j 

lar interposition Person- \ 

ally, I have twice resorted ^ r 

to sympathectomy m re- 4^ 

cent fractures and eleven ^ j 

times m cases of delayed ^ i 

consolidation and second- § ^ /wHf < 

ary resorption of callus or , ~ I 

pseudaithrosis after fail- ^ 'i 

me of bony union In ‘ C * T < 

four cases, I obtained no ' ^ ' W 

lesult, in one case, the ' f ** i 

patient was lost sight of, > I 

in SIX other cases the frac- y 

tuies healed very lapidly i j 

after the sympatliectomy | ^ , gi 

inis, then, appears to me 

always indicated m delayed s— Same ^s rig ^ 

consolidation when one is sine that theie is no true pseudarthrosis present 
b In Ostco-ai ticula) Tuhci adoscs sympathectomy has been tried by Flo- 
resco and later by Gundermann, Laewen, Sebestyen, etc Callandra and 
Bei tom have operated in such cases and m Russia a certain number of obser- 
vations have been published Six cases of osteo-aiticular tuberculosis, in 
which I performed sympathectomy, %vere reported by Fontaine in 1925, and 
since then I have operated upon five others The balance sheet in osteo- 
aiticular tubeiculoses is unsatisfactory, although there exist indisputable 
cases in which such intervention has had a very notable result It seems to 
me, according to my oivn personal expenence and in accordance noth -what 
I have gathered from leading pubhsiied cases, that the better lesults have 
been obtained in cases attended w ith fistulie and ivith elimination of numerous 
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A-" 


Fig 11 — Result ohtimcd nine months after the opention The e\ten:ion of the finger* is norm- 
the exception of the second intcrplnlangeal joint of the index finger 



-r . n<. It 

1 ir 12 — O-ttoporosis of hones of left foot after scicre traniin Patient Ins hecn in hed on 
left himlnr riniise-ction was performe-d on Noeeniher 26 1926 The pain disijipeared instant in 
Sixteen da\s later the patient began to walk Three and one half months after the ojieration the 
of the left foot were coiiipIcttl> rccalciticd (See Fig ij ) 
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sequestra, which is often followed by rapid ankylosis I have also obsen'ecl 
some surprising results in white swellings of the wrist In these later cases 
the reservation should be made that many cases of so-called tuberculosis of 
the wrist are really only cases of traumatic osteoporosis 

c Ostcopoiosis and Tiamnatic Aithutts — The osteoporoses of traumatic 
origin are much more frequent than one would think They ought to be 
better known "When in 1924 I came to Strasbourg, I was shown a patient 



Fig 13 — Osteoporosis Three and one half months after lumbar ramisection (See Fig 12) 


twenty years of age who had been already under treatment for several 
months in the clinic for an extremely painful swelling with complete loss of 
function of the right wrist These symptoms had supervened some weeks 
after an accident in his work, producing strong hyperflexion of the vrist 
The X-ray showed rarefaction of the carpal bones and it seemed that there 
existed a focus of bacillus infection in the middle of the os magnum Not- 
withstanding this patient had been immobilized in plaster already for several 
months, he continued to suffer 

In December, 1924, I made a penhumeral sympathectomy without tak- 
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ing the hand out of the plaster In a very few days the oedema had disap- 
peared, the wrist became painless and two months later all trace of swelling 
had disappeared and the patient had regained all movements of his wrist 
The X-ray view of the bonelets showed them re-calcified In retrospect I 
was able to make the diagnosis of traumatic osteoporosis These cases are 
less rare than has been thought I have observed several of them All have 
been presented to me as cases of tuberculosis of the wrist or of the tarsus 



Tig 14 — Osteoporosis of bones of foot nftcr i slight trauim of the foot several months previous 
The \ rav showed 1 very marked degree of dccalcification of all the bones of the foot Pcnfcmoral 
sympatbectomy was performed on Ivovember z6, 1926 The pain disappeared immediately and two 
months later a new X ray (Tig 15) <-hovvcd a nearly complete recalcification of the bones 

Sympathectomy is very efficient against osteoporosis the pain ceases m a 
very few days, the swelling disappears and the patient regains full motion 
I consider, even at the present time, traumatic osteoporosis as one of the most 
favorable indications for sympathectomy Osteoporosis may occur m any of 
the bones It affects especially the tarsus and the carpus Anatomically, it 
produces an hypersemic rarefaction of the bone \%hich becomes porous In 
an epiphysis this rarefaction may bring about detachment of the diarthrodial 
cartilage with a resulting traumatic arthritis Traumatic arthritis and osteo- 
porosis arc then phenomena of similar nature, to be distinguished only by 
then seat, whether epiphyseal or diaphyseal They are the consequence of the 
reflexes of the torn axons attending traumatisms which involve the articular 
and pei larticulai regions The disturbance of these legions ever rich m 
ncives, suffices to ]wovoke instantly a ver) important modification of the local 
cii dilation of the limbs as has been shown b}’'!!!}' pupils, Fontaine and Mtloje- 
witch The complex character of the articulation of the tarsus and of the 
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carpus explains the frequency of such poroses of the wrist and of the foot 
They yield always to operations upon the sympathetic 

Traumatic arthritis is observed most frequently in the shoulder and 
the knee For the lesions of the shoulder, I practice pensubclavicular sym- 



riG IS — Condition of bones in ci«e of osteoporosis tiio months after perifemoral sympathectomj in 

pel son of patient shown in Fig 14 

pathectomy For the traumatic arthritis of the knee, I betake myself, accord- 
ing to the case, to perifemoral sympathectomy To pensubclavicular sym- 
pathectomy, I owe, in the treatment of traumatic arthritis, two successes with 
almost complete functional recovery of all the movements of the shoulder 

-1- H" + ^ 

From the expose which I have just made, it results that operations upon 
the sympathetic already possess very many indications, hut I can never empha- 
size too strongly that m order to give successes such intervention should not 
he employed carelessly They do not constitute methods of rand om treatment 

“Lenche Mecanisme cles hjdarthroses et des arthntes traumatiques, 60c dc Cfn 
ntigic dc Lyon, 8 decembre, 1927, in Lyon Chuuigtcal, Tome \\v, No 2, 1928, p 225 
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as certain surgeons would have wished to do with them, but, based upon 
precise physiology as we begin to see, they have indications not less precise 
I have reported those which have appeared to me at the actual moment 
the clearest 

One word in conclusion When is it necessary to employ periarterial 
sympathectomy^ When is it necessary to practice the intervention upon 
the sympathetic chain itself and when is it better to attack communicat- 
ing branches^ 

The physiological researches which I have undertaken with Fontaine 
and which will appear ev jemme in a near number of Sid go y, Gyncccology 
and Obstef}ics, will have arrived at the following conclusions 

Intervention upon the chain itself, the division of communicating branches, 
and periarterial sympathectomy have all three the same influence upon circula- 
tion There exist betueen the circulatory modification of periaitenal sym- 
pathectomy and those which one sees after intervention upon the chain or 
sections of the communicating blanches, only quantitative differences, not 
qualitative They are less marked m the first case than in the second 

Interventions upon the sympathetic chain have many inconveniences in 
as much as they often expose to serious post-operative trouble 

Preferably, therefore, it is to intervention upon the periarterial sympa- 
thetic or the sections of the communicating branches that one should resort 
Of these two kinds of intervention, one should choose ramisection every time 
when one wishes to obtain a strong effect or when one has to do with 
lesions of long duiation In all other cases, it is peiiartenal sympathectomy 
that one should always tiy m the first place for, liesides its therapeutic effi- 
ciency, it adds simplicity of execution 
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CLINICAL STUDIES OF ADRENALECTO]\IY AND 
SYMPATHECTOMY 

By George W Crile, MD 
OF Cleveland, Ohio 

Fourteen years ago in an attempt to apply principles which were first 
enunciated in an Ether Day address in the Massachusetts General Hospital 
in 1910, I began a series of operations in which adrenalectomy was either 
performed alone or was combined with sympathectomy or with thyroidec- 
tomy or with both, in an attempt to control certain diseases by lessening what 
at that time I first termed the “kinetic drive” The aim was to devise a 
general plan of reducing certain activities with no pretense of the actual cause 
— a broadened conception of the operation for hyperthyroidism Twenty- 
nine such operations have now been performed — sympathectomy alone in two 
cases , adrenalectomy alone in twelve cases , adrenalectomy and thyroidectomy 
in five cases , adrenalectomy, thyroidectomy and sympathectomy in eight cases , 
adrenalectomy, ligation and sympathectomy in two cases 

These operations have been performed for the following conditions (i) 
Epilepsy, (2) neurasthenia, (3) hypertension, (4) endarteritis obliterans, 
and (5) hyperthyroidism and hypertension 

Epilepsy — Thirteen operations have been performed for epilepsy — sym- 
pathectomy in one case , adrenalectomy in four cases , adrenalectomy, ligation 
and sympathectomy in two cases , adrenalectomy and thyroidectomy 111 one 
case, adrenalectomy, thyroidectomy and sympathectomy in five cases All 
but one, the first in this series to be performed, were undertaken in the 
belief that the enormous discharge of energy manifested in epileptic con- 
vulsions might be dependent either upon the adrenal output alone or upon 
the interaction of the adrenals and the thyroid gland It is not necessary 
at this time to review the effect upon the organism as a whole, of the 
total removal of the adrenals or of the thyroid It is well known that in 
either case the brain becomes incapable of normal action and that the aniina' 
becomes adynamic 

A study of the end results in this group of cases shows that adrenalectomy 
by itself IS practically without effect, the combination of adrenalectomy, 
th3’-roidectomy and sympathectomy, however, has modified the course of the 
disease in certain cases One patient reported five and a half years after 
operation that the attacks occurred only “two-thirds as often and were 
one-third as severe” as before operation Another reported four years after 
operation that his attacks which before operation had occurred several tunes 
in a day, occurred only at intervals of two months or more, he had no 
digestive trouble felt very much improved, had gamed weight, and vas 
able to work every day This patient reported again, eight years after is 

470 



ADRENALECTOMY AND SYMPATHECTOMY 


operation, that he still felt much better than before operation although the 
attacks were occurring twice a week , but they lasted for two or three minutes 
only and occurred at night, so that he was able to continue at work In 
another case, before operation the attacks came almost daily, two years 
after the operation the average interval between the attacks was six months 
Seven years afterward this patient had attacks only in March, August, and 
September In one other case the patient, Avho has lived for thirteen years 
since operation, has had no attacks for eleven years Four, therefore, out of 
the five cases of epilepsy m which adrenalectomy, thyroidectomy and sym- 
pathectomy were performed have shown definite improvement, and one of 
these patients is completely cured 

Neurasthema — In 1917, four operations were performed in cases of 
neuiasthemia The operation which we might term “dekineticization” wa'? 
performed in the belief that since the brain is sensitized by the adrenals 
and the thyroid it can be desensitized by reducing the activity of these two 
organs In one of these cases the patient was not improved * In another the 
patient repoited one year after opeiation that he was unimproved, but 
later it was learned that for fourteen months he had been employed in an 
ammunition train of the A E F Since before operation be had been unable 
to exert himself for even a half day without becoming completely exhausted, 
and for six months had made no attempt to do hard labor, we may con- 
clude that whatever his subjective feelings, his physical condition was 
improved Whether or not that was due to the psychic effect of the war 
or to the operation must remain sith judue In another case of neurasthenia 
the patient had been on prolonged medical treatment, was very weak, had 
tachycardia, insomnia, and gastro-intestinal disturbances which weie mani- 
fested by nausea, vomiting, attacks of dizziness, and severe epigastric pains 
The patient left the hospital in an improved condition and a grateful letter 
received eight months later, although it does not specifically refer to the 
patient’s condition, aaouUI never have been written m the presence of the old 
symptoms It has not been possible to trace this patient foi a further report 
In another case the immediate result as entered upon the operative report 
was that the patient was “well” Six months later a report from the 
patient’s physician read as follows “There is no sweating of the hands or 
feet and he has lost his tremor, his heait action is practically normal, and his 
pulse IS 80 aftei he ascends a flight of stairs He is dressing tools for 
drilling oil wells, which is very heavy work He is making a very remarkable 
rccovei}'^” In this case adrenalectomy, thyroidectomy and sympathectomy 
were performed 

We feel that in this group of cases the results must be considered 
inconclusive 

Coi dtovasciilo) Di<>casc — This senes includes three cases of endarteritis 
obliterans and Aac of hjperlcnsion The phenomena of endarteritis obliterans 
m its early stages and the knoAvn etiolog} of arteriosclerosis suggested that 
“clekincticization” might be effectiAC m the treatment of these conditions 
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In this whole group of cases, however, the results have been practically 
negligible In every case ot hypertension there was an immediate effect 
upon the blood pressure, however it soon regained and retained its high 
elevation, while in the cases of endarteritis obliterans the disease continued 
to progress 

Hypo f/o yoidisin and Hypotension — Clinical and experimental investi- 
gations have appealed to indicate that the specific agent which causes the acute 
exacerbations of hyperthyroidism is adrenalin It is a common clinical obser- 
vation that only such factors as cause an increased output of adrenalin can 
cause the specific excitation which is called a thyroid crisis, and on the 
other hand, we have found that the factors and agencies that either mitigate 
or have no effect on thyroid crises have no power to increase the output 
of adrenalin 

We know that in the list of classical symptoms m the syndrome of 
hyperthyroidism, increased pulse rate, blood pressure and increased heart 
rate occupy a leading place We know that the secretion of the thyroid 
gland sensitizes the tissues to adrenalin and that as the thyroid secretion 
IS deci eased the response of the tissues to adrenalin is correspondingly 
decreased, m other words, the acute crisis of hyperthyroidism may be called 
an adrenahsm crisis and adrenalism can be pioduced only on the background 
of previously'' increased thy'roid activity Time is lacking to offer the wealth 
of experimental and clinical data which support this postulate If our con- 
ception of the role of the adrenals and the thyroid is coriect then by remov- 
ing one adrenal gland in cases of hy'perthyroidisni the factor of safety of 
the patient should be increased , that is, the removal of one adrenal like the 
removal of one-half of the thyroid gland should reduce the phenomena of 
hypertltyroidism We have, therefore, pei formed this operation in four 
cases — adrenalectomy alone in three cases, and adrenalectomy and thyroidec- 
tomy'- in one case In each case there was an immediate but not permanent 
effect upon the hy'pertension and in every case the basal metabolism was 
reduced In one the basal metabolism fell at once from plus twenty-nme to 
plus seven and five months after operation it was still plus five In another 
the patient came in with a record of a basal metabolism rate of plus forty, 
two weeks after operation it was plus eleven and four months after operation 
it was minus four per cent In another the patient entered the hospital with 
a basal metabolism rate of plus twenty' — leaving with minus two In three 
cases in which the thyroid gland was not removed the gland diminished in 
size and grew firm in texture, and of equal significance, although the operation 
was much more severe and of longer duration than a thyroidectomy, there 
was but little post-operative reaction, that is, little so-called post-operative 
hy'perthyroidism 

These operations have been performed too recently for the results to le 
considered as end results This is offered only as a temporary report 

For adrenalectomy’’ the patient is placed in the “kidney position and a 
left oblique lumbar incision is made, the incision being carried do’vn throng i 
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the subcutaneous tissues and muscles to the kidney A bloodless field is 
maintained throughout the operation and long instruments and flexible 
retractors are employed When the kidney is reached the perirenal fat is 
detached from the upper pole, and the adrenal gland can then usually be 
readily identified by palpation and by observation of its specific yellow color 
The adrenal artery is extraordinarily large 

There is usually a marked fall m the blood pressure during and imme- 
diately after operation — this lasts for some hours, sometimes for days, and 
it is a curious observation that the fall is greater at the radial pulse on the 
side on which the operation is performed We have not observed any 
pigmentary change in any case and the removal of a single gland apparently 
does not even approach the margin of safety 

Excision of the cervical sympathetic is made through the usual collar 
incision employed for thyroidectomy The carotid sheath is divided on each 
side, the cervical sympathetic nerve being identified without difficulty 

There has been no operative moitality in any of these groups of cases 

SUMMARY 

Twenty-nine cases are reported m which an attempt has been made to 
treat certain diseases which are appaiently related to adrenal activity by 
adrenalectomy alone, by adrenalectomy associated with thyi oidectomy and 
sympathectomy, or by sympathectomy alone (m two cases) 

This series includes thirteen cases of epilepsy, four cases of neurasthenia, 
three cases of endarteritis obhteians. five cases of hypertension, four cases 
of hy])ei thyroidism with hypertension 

The results of the tiealmcnt of endaiteiitis obliterans and of hyperten- 
sion were negligible, and they were mconclusne as far as the treatment of 
neui asthenia is concerned The results of the comluned ojierations m cases 
of epilepsy are hopeful The end results of the treatment of hyperthyroidism 
by adrenalectomy cannot yet be given but the early results show marked 
imjirovement 
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END RESULTS OF PERIARTERIAL SYMPATHECTOMY 
By George P Muller, M D 

OF Philadelphia, Pa 

In 1913, Leriche called our attention to this procedure and in 1921, before 
this Association, he reported the results m 6-I- operations His papers and 
those of his pupils have been very numerous and have stimulated the greatest 
interest in the peripheral sympathetic nervous system, rather dormant from 
the standpoint of practical surgery except for the work on the cervical 
sympathetics by Jaboulay, Jonnesco and others Briefly, periarterial sym- 
pathectomy is done to effect a temporary vasodilatation of the peripheral 
circulation distal to the point of operation Apparently it exerts some trophic 
influence on the tissues as well and there is evidence to show that some- 
times an effect is exerted other than on the arterial tree manipulated The 
effect on sensory relations is also positive but imperfectly understood A 
great deal of controversy has arisen as to its mode of action and some have 
denied that it could have any effect but Leriche has brought forward much 
proof and in a recent paper (1927) believes that the classical ideas of the 
pathways of vasomotor impulses must give way to the belief that intramural 
peripheral centres are essential foi the control of the circulation I am 
unable to venture any opinion on the probability of his suggestion 

The reports in the literature vary from the recording of utter failure 
to miraculous cures and apparently something in the individual case deter- 
mines the result, something which we are unable to foresee or predict Many 
of the operations have been done w ithout possibility of good result and some 
surgeons have condemned the operation on the basis of failure in a poorly 
selected group of cases I have thought it worth while to record my experi- 
ence based on ninety operations on seventy-two patients The percentage of 
failure has been high, but in a few cases the result has been so satisfactory 
as to make the venture worth while The variety of diseases for which the 
operation has been undertaken covers a wide range but certain groups can 
be established 

Table I 

Total of Patients Peimteual Sympathectomy 
December, 1919-March, 1928 90 operations, 72 patients 


Disease 

Cases 

Relieved 

Thrombo-angiitis obliterans 

17 

2 

Arteriosclerotic gangrene (senile and diabetic) 

12* 

2 

Rajmaud’s disease 

3 

2 

Scleroderma 

3 

0 

Trophic ulcer 

10 

6 

Leg ulcer 

7 

5 

Painful stump 

4 

2 

/• 

Miscellaneous 

16 

0 


72 patients, 25 successful (34 7 per cent ) 
One death (14 per cent ) 
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A) tci losclej osis zvith Gangicne — Periarterial sympathectomy seems to 
have been practiced many times for the relief of the pain, and m the hope of 
checking the gangrene m the senile type of gangrene and m the diabetic In 
my own experience there is no warrant for the operation except possibly 
for one indication Sometimes ai. arteriosclerotic extremity is painful and 
the foot IS cyanotic but gangrene has not developed The case is apt to 
resemble Buerger’s disease but other signs are lacking Buerger has described 
such cases under the term vasoneurosis with organic arterial disease He 
believes that the tip gangrene may be the result of a vasomotor neurosis inde- 
pendent of the obliterated mam vessels I have ascribed the recovery in one 
case to the action of the sympathectomy but Buerger suggests that, “follow- 
ing or without the use of the Leriche operation of decortication of the femoral 
artery, but aided by detachment of the dead epidermis and multiple puncture 
of the exposed corium, gradual restitution takes place ” 

Sympathectomy has usually relieved pain to a considerable degree in 
early cases of this type but I do not believe that it checked the gangrene in 
any case The same may be said of the diabetic foot In one case sym- 
pathectomy relieved pain and partial amputation of the toe was followed by 
recoveiy but Stetten a few )^ears ago showed an excellent series of results 
from conservative measures alone In arteriosclerosis the operation is sup- 
posed to be indicated on the basis of a spasm m the collaterals due to the 
irritation of the gangicne which is superimposed on the mechanical obstacle 
I believe that if the sympathectomy is done in these cases we should also 
ligate the artery as proposed by Dean Lewis 

Tin oinbo-angulis Ohhicians — Buerger’s disease is well known but it is 
well to recall that the essential lesion is an occlusive thrombosis of the 
arteries and veins Beginning as an acute process a stage is reached after a 
time in which the clot is organized and canalized, and there is development 
of fibrotic tissue in the adventitia that binds together the artery, vein and 
nerves The intense rubor with the foot dependent is due to the occluded 
artery but gangiene is postponed by reason of the collateral circulation r\hich 
easily develops in young individuals Pain is the predominant symptom and 
no doubt is due paitly to the neuritis induced by the stagnation of metabolic 
products and partly to the neuiitis from the periarterial inflammation 

I do not see how it is iiossible to effect any vasodilatation in these vessels 
by sympatbectomy, and unless the dorsalis pedis ]iulse is patent I belie\e the 
opeiatioii IS useless for this pin pose The suggestion of Dean Lewis to 
ligate the supeificial femoral so as to force and increase the collateral cir- 
culation has a better basis After a fair experience in the treatment of this 
disease w itli lij pertonic saline injections s) mpathectomj, and latch . w ith 
typhoid vaccine I do not belierc that aii} treatment makes an ajipieciable 
improvement in the peripheral circulation On the other hand all of them 
do something for the relief of pain and if this can be accomplished the ampu- 
tation IS postponed Silliert finds that 77 per cent come to amputation w ithin 
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five years from the onset of symptoms and he depiecates the advocacy of an} 
treatment which claims cure after an insufficient time has elapsed 

Fifteen cases of Buerger’s disease have been subjected to sympathec- 
tomy If permanent relief of pain and maintenance of the integrity of the 
limbs be accepted as criteria for cure we have had only two successful results 
In most cases temporary relief of pain was obtained but relapse occurred 
after a few weeks or the oncoming gangrene necessitated amputation In 
one patient sympathectomy was done at the time of amputation through the 
leg below the knee and the stump healed perfectly 


Table II 


Til) oiubosis a)id Gang) cue — Bnogo’s, Senile, Diabetic 


Cases Relieved 

29 4 

1 Typical Buerger’s Gangrene toe 

2 Tjpical Buerger’s Early 

3 Diabetic gangrene toe 

4 Arteriosclerosis Erythromelalgia 


Per cent 
138 

Well 2 jears later 
Well 6 years later 
Well 2 years later 
Well I jear later 


Raynaud’s Disease is supposedly a disturbance of the -vasomotor mech- 
anism m which gangrene is a terminal phenomenon The essential fea- 
tures of the disease are well known and need not be repeated here klany 
cases of supposed Raynaud’s disease are really Buerger’s disease A number 
of successes and an equal number of failures have followed sympathectomv 
and one can theorize for or against the operation Two of the three cases 
reported in this senes have done well although the period of observation 
six months, in one was very short In the other, six years has elapsed and 
she IS still well 

Sclei odc) ina, m which the lesion was in the hands, seemed to indicate a try 
at brachial sympathectomy hut nothing was attained except that in one case 
the patient seemed to improve for a number of months only to relapse 

Ti opine Ulcci — Refiactory ulceration, probably due m most instances 
to trophic influences, has furnished a fertile field for this operation, and in 
those series of cases reported after a short interval the incidence of cure is 
high but after a time many will be found to relapse 

Table III 

Tiophic Ulcci Pciiaitciial Syiiipatliectoiny 
Following Cases 

Frost bite 2 

X-ray burn i 

Radium burn i 

T rauma 3 

Alultiple neuritis i 

Hemiplegia t 

Spina bifida i 

10 cases, 6 successful (60 per cent ) 


Rebel ed 
I 
0 

0 
3 

1 
o 
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The rationale of the operation is based on the fact that irritative nerve 
lesions can produce changes in the walls of the arteries supplied by the affected 
nerves Hyperemia and trophic influences are the factors affecting the ulcer 
It IS necessary to remove, if possible, the irritative focus in order to get an 
effect from sympathectomy A fairly wide excision of the ulcer, excision of 
a neuroma, plastic work on scars, etc , must accompany the sympathectomy 
In one of my cases, an ulcer of the heel secondary to a leg laceration, 
recurrence occurred after two and a half years, with immediate healing after 
excision of the scar, since which time, three years ago, the ulcer has not 
recurred The frost bite ulcer has been well for one year, the spina bifida 
case with ulcer on the foot, existing for four years, has been well for fif- 
teen months 

The leg ulcers were of the varicose type m six instances and five were 
cured by sympathectomy, excision of the ulcer and skin grafting Perhaps 
the sympathectomy could have been omitted but I feel that it influenced 
the quick healing and permanent results One syphilitic ulcer was refractory 
The painful stumps gave 50 per cent of success It is best to combine a 
stump trimming if the end is conical, and if a neuroma is sus])ected I cut 
the sciatic neive just above the popliteal space and dissect out the distal end 
bearing the neuroma 

Iadlc IY 


MisccIlancou<! Pcnai 

Icnal Sriitpalltccloinv 


For 

Cases 

Relieved 

Cervical rib 

I 

1 

Causalgia 

3 

0 

“Thermalgia” 

2 

1 

Arthritis deformans 

2 

I 

Painful osteoperiostitis 

I 

I 

Intermittent claudicat on 

1 

0 

Painful scar 

I 

0 

ddema and phlebitis 

I 

0 

Trophic cedema, hands 

I 

0 

Eczema, hand 

1 

I 

1 rophic contractures 

I 

I 

Arterial thrombosis 

16 patients, 6 successful (37 5 per cent ) 

I 

0 


Miscellaneous — In the literature the lesions cons dered as indications 
for this operation are almost innumerable In this senes a successful out- 
come was obtained m six cases, all of extreme interest The jiatient with 
ceivical rib suffered from attacks of cold, cyanotic fingers followed by tip 
gangrene and pain Sympathectomy effected complete relief of pain and 
improvement in the circulation One week later I lenuned the cerrical rib 
His fingers healed and he is now jierfcctl} well iiearh se^en rears since 
the operation The case teiined “Thcrmalgia” was most interesting but will 
be detailed in the paper The arthritis deformans patient was a phrsician, 
bcdtiddcn with almost unnersal mrohement of his joints He suficicd 
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from severe pain in the feet and had a chronic paronychia in several toes 
Sympathectomy was done one side and the relief was so great that he 
insisted upon having the operation done on the other sides He remained 
free from pain and with healed toes until his death one year later The 
bone case suffered from pains in the leg as a result of an old chronic 
osteoperiostitis Sympathectomy gave permanent relief The fifth success- 
ful case in this group had an eczema of the hands of long duration The 
operation cured him and he remained cured up to the time of his death 
from an oesophageal lesion about four years later The trophic contractures 
occurred in a baseball player who ascribed them to the effect of his baseball 
shoes There was an element of neurosis in this case but the operation 
resulted in normal feet and apparent cure after two years 

In this brief review no attempt has been made to cover the subject com- 
pletely The operation has given an impetus to the study of the sympathetic 
nervous system and for this one should be grateful to Leriche Whether or 
not the operation will stand the test of time is uncertain Cervical and 
lumbar ramisection are being advanced for Raynaud's disease and for 
thrombo-angntis obliterans However, I believe that for the various refrac- 
tory ulcers of the extremities, particularly those having trophic influence, the 
operation will prove useful and at any rate it is relatively harmless and easily 
performed under local ana:sthesia Certainly, some brilliant cures have been 
obtained and many of the failures can be attiibuted to faulty selection or a 
failure to remove the irritating lesion 
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LUMBAR SYMPATHETIC GANGLIONECTOMY AND 
RAMISECTOMY POR CONGENITAL IDIOPATHIC DILATATION 

OF THE COLON 

By E Starr Judd, MD 

A^D 

Alfred W Adson, MD (By In^utation) 
or Rochester, Minn 

FROM TIIF MA\0 CIIMC 

The results obtained from lumbar sympatbetic ganglionectomy and rami- 
sectomy m the treatment of two patients suffeiing fiom congenital idiopathic 
dilatation of the colon has prompted this leport The terms megacolon, giant- 
colon, achalasia of the rectum, and congenital idiopathic dilatation of the colon 
(Hirschsprung’s disease) aie insufficient to describe the character of the dis- 
ease Megacolon has come to mean a dilated hypertrophied colon resulting 
from some intei ference with the normal peiistaltic function, hut does not 
indicate whether it is of mechanical or neurogenic origin Since the advanced 
degrees of each type will probably require different operative procedures, a 
moie accurate classification will he necessary 

Because of the difficulty m many cases of demonstrating mechanical 
obstruction, at the tune of the abdominal exploration, it is fair to assume that 
the coordinating mechanism of the rectum and sphincter has been dis- 
turbed^’” -1. 0. 12, 13 , in, 22, 2-1^ similar results are accomplished by oper- 

ations on the lumbar sympathetic trunk a word or phiase should he coined 
to desciihe this giotip of patients 

We believe that congenital megacolon, and megacolon acquired in early 
life, without obvious mechanical obstruction, are due to hyperactivity of the 
sympathetic innervation of the rectum, since one is unable to demonstrate 
any mechanical block in the lectum or anus, and since there is a dual inner- 
vation of the rectum and anus with parasympathetic and sympathetic fibres 
The motor impulses to the longitudinal muscle fibres of the rectum are siqi- 
plied by the parasympathetic and the motor impulses to the circular muscles 
of the rectum are supplied by the sympathetic, paitially arising from the 
lumliai rami communicantes, passing down through the sympathetic trunks, 
the hypogastiic, and the pelvic plexuses It is impossible to determine A\hether 
this hypei activity is due to an irritating lesion of the ganglia of the post- 
ganglionic 01 the preganglionic fibres, or is of central origin , in all jirohnbil 
ity It IS of central origin 

KEPORT or CASES 

C\si 1 — \ bo\, ai^cd tkicn months vas idnnUtd to the Section on Pediatrics of 
tlic Majo Clinic, June i6, 1926 \t birth, he wciphed tight pounds Ht was breast- 
fed for three or four daes onU and was then placed on \arious kinds 01 modified mill 
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The mother said he had been more or less constipated from birth, with attacks of diar- 
rhoea every two or three weeks alternating W'lth periods of freedom from diarrhoea On 
admission he was underweight and undernourished His weight w’as 68 kg , his height 
w as 67 5 cm 

The child was pale, and the general musculature was poorlj developed The abdo 



men was a typical ‘pot bellv” t>pe, 
the intestines were distended with feces 
and gas Neither the spleen nor the 
liver could be palpated He had seven 
teeth The cervical lymph-nodes were 
slightly enlarged Further investiga- 
tion into the history disclosed that the 
mother had noticed that the child’s ab- 
domen had been distended from birth, 
but she had been unable to interest phv - 
sicians in the condition, even though it 
was necessary to give enemas almost 
every day, besides liquid petrolatum and 
cathartics m order to move the bowels 
The child was placed in the hos- 
pital on forced feeding, physiologic 
sodium chloride solution subcutane- 
ously and five drops ot tincture of bel- 
ladonna b> rectum three times a dav 
Several bowel movements of clay-col- 
ored fluid stools followed A transfu- 
sion of 120 c c of blood was given 
June 22 A consultant advised contin- 
uation of the enemas and forced feed- 
ing, believing that the child’s condition 
did not warrant ileosigmoidostomy at 


that time, although he might be able 
to withstand ileostomy When he was 


dismissed at the end of three weeks, 


he was considerably improved, and the 



abdomen was smaller Instructions were 
given to the mother with reference to 
feeding, medication, and bowel irriga- 
tion 

In October, 1926, the mother re- 
ported that the child was losing weight 
that his color was poor, and that ene- 
mas failed to produce the desired re- 
sult She was instructed to bring him 
back to the clinic for further observa- 



Fig 1 — (Cwc 11) left antetoHtevil Mess of a 
child aRcd sis. jears ssith congenital idiopathic dila 
tatioii of the colon prior to bilateral lumbar sjmpathetic 
ganglionectoms and raniisectoms 


tion and treatment vvhich she did klaj 
27, 1927 She said that after their re- 
turn home in Julj, J926, the child had 
improved for about two mouths on the 
feeding of reinforced milk and the two 
enemas datlv At the expiration of that 
time, difficults with the bowels again 
dev eloped In September, the local pbj - 
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sician was obliged to remove an impaction, following which enemas were again given 
For a time, between the months of February and Maj , 1927, the bowels moved nonnally 
but in May, 1927, from two to three enemas were given daily, in an effort to secure a 
bowel movement, when these, too, proved futile, and it became necessarj for the phi sician 


to remove the feces with an instrument 
four or five times during the two or 
three weeks previous to readmission 
Just prior to admission there appeared 
to be more distention from gas, and 
peristaltic waves were visible through 
the abdominal wall Enemas caused gas 
to escape but not stools The abdomen 
increased from 52 5 to 67 S cm in cir- 
cumference 

The child was very much better 
nourished than on the first admission , 
however, the abdomen was markedly 
enlarged, and peristaltic waves were 
visible Rectal examination was made 
with ease and was negative Rontgeno- 
grams showed dilatation of the descend- 
ing colon and sigmoid The specific 
gravity of the urine was 1016, it was 
acid in reaction, sugar was not present, 
but an occasional pus cell was found 
The h.cmoglobin was 61 per cent Eryth- 
rocytes numbered 3,940,000 and the leu- 
kocytes 8,500, the color index was 07 
A differential count showed lympho- 
cytes C4 5 per cent , neutrophils 29 5 per 
cent , large morphonuclear lymphocytes 
o 5 per cent , transitional cells i 5 per 
cent , eosinophils 2 5 per cent and baso- 
phils I s per cent 

It was obvious that the child was 
suffering from congenital idiopathic 
dilatation of the colon, invoUing chiefly 
the sigmoid and the descending colon 
While he could be kept moderately 
comfortable on active treatment in the 
form of feedings of reinforced milk, and 
the use of enemas of oil, phjsiologic 
sodium chloride, and soapsuds, the mo- 
ment this stringent program was modi- 
fied mechanical aid was necessary to 
effect ciacuation In view' of this, the 
child was prepared for surgical treat- 
ment On June 7, 1927, one of us (Ad- 
son) performed left lumbar sjmpathetic 



gaiiglioncctomi and ramisectomi The second third and fourth lumbar gatigh.t with 
the simpatiictic chain were remoicd (the ganglia 111 one strip! all of the r mii comme to 
and from the ganglia were diiulcd and the simpatheVic trunk with the gancha from ju-t 
below the first lumbar ganglion to a point below the fourth lumbar gmglion remoitd 
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Rectum 


Tig 3 — Drawing of the colon made at the time of operation, illustr^ing -plLJ 

bowel in\oKed and the absence of mechanical obstruction m the rectum Patient shown in r i, 

I and 2 
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through a transpentoneal Adson approach t Unilateral sympathetic ganglionectomy was 
performed because the lesion was of moderate degree and left-sided 

Exploration of the abdomen revealed a more or less classical megacolon, which 
began from below, slightly above the juncture of the rectum and sigmoid, at about the 
upper level of the true pelvis and extended upward, involving the descending colon and 
about three-fourths of the distal portion -of -the- transverse colon The right hepatic 
flexure, the ascending colon, the csecum and the rectum were normal in size and normal 



Fir 4 — Driising illnslntinR the ibscncc of mcclnmcil fnctors limiting the pro\Im^I dilititions of the 

trmsxerse colon 

to palpation, tiie distended portion was sc^cral times larger than normal, the longi- 
tudinal bands uerc obliterated by irregular striations, as is so often seen over the entire 
surface of the involved bowel, on palpation, the wall was found to be modcratclv thick- 
ened, apparenth a proportionate increase in all dilated and hv pcrtrophicd lavers of tlie 
large bowel On nianipiilation of tins portion, a peristaltic wave would be initiated 
downward, the application of a hot sponge would produce a sniiilar reaction and in 
coiiiparnig the actnilv of the normal portion of bowel with that of the diseased portion, 
it was obvious that the diseased portion was more active than was the noriinl Flic 

7 This operation was first performed March lo, 1925 It was discussed in a smw- 
posnnn on raniiscctoniv before the ^nicncan College of Surgeons ni the aiituniii of 1925, 
and published later in Surgical Clinics of North \mcnca, 1925 vol v, pp /"/-/Fp 
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sigmoid and the descending colon were marhedlj adherent to the muscles m the iliac fossa 
and in the lumbar area, giving eiidence of some previous inflammatory reaction 

The patient’s post-operative course was uneventful The temperature rose on the 
morning of the second day to 103 6 °, returned to normal in the evening, rose to 100° on 
the third day, and again returned to normal in the evening From that time until his 

dismissal, on the twenty-first da\ after 
operation, the temperature remained 
normal Fluids only were given for 
the first few days, semi-solids i\ith 
fluids were given on the third and 
fourth days, he was then placed on a 
regular diet The wound healed bj 
primary intention 

On the third day after operation a 
mild enema was given, with a return 
of flatus and bowel material on the 
morning of the fourth day The bow- 
els had moved spontaneously before 
the enema was given On the fifth da\ 
the bowels moved spontaneously imme- 
diately on insertion of the rectal cathe- 
ter, previous to administration of the 
soapsuds enema The catheter was 
withdrawn and, after expulsion of the 
formed stool, it was reinserted and a 
small enema was given, with further 
evacuation Following this a small oil- 
retention enema was administered dailv 
for the purpose of lubricating the mu- 
cous membrane and softening the feces, 
preparatory to discontinuing the soap- 
suds enemas Later, small quantities 
of milk of magnesia w'ere prescribed, 
this to be continued after the child’s 
dismissal from the clinic In a letter 
dated July 7, 1927, the mother said 
that the child was having normal stools 
independent of enemas and laxatives 
The abdomen was distended and flatus 
was passing freely He had gained in 
weight and seemed “wopderful” m 
everj w^ay We advised the discontinu- 
ance of soapsuds enemas, the adminis- 
tration of milk of magnesia occasionalh , 
the continuation of the oil enemas for 
a time then graduallj decreasing them 
In a letter dated August 8, the mother 



Tig S — Pitient shown in Figures i and 2 four 
months after bihtenl lumbar s>mpathetic ganglionec 
tomj and ramisectomj 


stated that the child’s general condition had improved steadilj, that he was passing from 
one to two normal stools daiU, and that during the two weeks prior to her report it 
was necessar\ to administer onlj one soapsuds enema and two oil enemas A letter date 
April 10, 1928, reported that the child was doing nicely but was unable at that time to 
return for Rontgen-ra> examination 

CvsE II — A child, aged six jears, was admitted to the Section on Pediatrics, 
No\ ember 7, 1927 The chief complaint was enlargement of the abdomen and consti 
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pation The child had been a normal, full-terra baby weighing eight pounds at birth 
He was breast-fed for siv months, had his first tooth at thirteen months, walked at 
eighteen months, and talked at fifteen months He had been constipated from birth, 
for a week following delivery the bowels did not move From that time until he \\as 
SIX months of age he was given dailv potions of castoria, olive oil, and enemas When 
he was six months of age, all measures had failed to bring about evacuation of the 
bowels for three days The mother stated that the child had never had a normal bowel 
movement, that the abdomen had been 
markedly distended since he was six 
months of age, and that frequently he 
was taken to the hospital for special 
treatment of purgation, massage, ene- 
mas, and so forth, to empty the dis- 
tended bowel The usual routine was 
continued at home m the intervals, with 
only partially good results There had 
always been much flatulence, and vom- 
iting occurred whenever the abdomen 
was distended Nocturnal enuresis had 
not been present, diurnal enuresis had 
occurred daily 

On admission, (Figs i and 2) the 
child’s height was 107 5 cm , his weight 
222 kg (normal weight 186 kg ) , the 
pulse was 90 and the temperature 988° 

The chest measured 57 5 cm m circum- 
ference, and the abdomen 68 7 cm , but 
the mother stated that it measured 87 5 
cm in circumference when the consti- 
pation was severe Ihe child appeared 
to be well developed, and fairly well 
nourislied The outstanding feature in 
the examination was the markedlj dis- 
tended abdomen On palpation, the dis- 
tended c.ccum and transverse colon 
could be made out rcadib > peristaltic 
waves were also visible Neither the 
spleen nor the liver could be palpated 
1 he lower border of the wall of the 
chest had an outward flare The ton- 
sils evere slightly enlarged and injected, 6-Antcnor of pat.ent sl.o«n .n T.^urc s 

and there was some mucus m the pharjnx A discharge from the right eje was due to 
dacrj ocystitis The specific graeitv of the urine was 1 030, it w'as acid in reaction, con- 
t.iincd a faint trace of albumin, but did not contain casts or cells The lucmoglobin 
was 60 per cent, the crjthrocytcs numbered 3,7^0,000, and the leukocMes 7,600, the 
color index was 08 Rontgenograms of the rectum and sigmoid showed dilatation, 
graded q, and some distention in the tnnseerse colon 

Because of the persistent constipation and abdoiminl distention, medical treatment 
was carried out in an attempt to evacuate the sigmoid uid colon thoroughlj and, at the 
same time, to maintain a high calorie nonrcsiduc t\pc of diet in preparation for 'ome 
form of surgical treatment Various consultants m the clinic ofiered suggestions with 
reference to treatment for pre-operatne preparation and surgicd mterecntion '\n 
enema was guen from one to three times a da\ together with occasional doses of castor 
oil and 5 minims of pituitriiie c\ers four hours, for two-da\ periods, and occasionalK 
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hjpodermic injection of atropine The- diet consisted of soups, bouillons, brotl s, and 
tomato juice A little later, after the abdomen had become somewhat reduced m size 
cream soups, gelatin, and butter were added The diet was reinforced at all times with 

candj and sugar and, just previous to 
operation, scraped beef w'as included in 
the diet Since the megacolon, in tins 
case w'as more extensive than in Case I, 
bilateral lumbar sympathetic ganglion- 
ectom> and ramisectomy was advised 
and ivas performed on December 21, 
1927 (Adson) 

On opening the abdomen, (Figs 3 
and 4) the dilatation and hj'pertrophj 
was found to extend upw'ard from the 
rectosigmoid juncture It was most 
marked opposite the middle of the sig- 
^ mold, and then tapered off tow'ard the 

* splenic flexure It involved the trans- 

verse colon, but not the hepatic flexure, 
if! ascending colon, caicum or rectum The 

wall of the sigmoid was three times as 
tliick as normal and the hypertrophy 
appeared to involve the serosal, muscu- 
lar, and mucosal coats, equally About 
20 cm from the hepatic flexure, the 
hypertrophv disappeared w'lthout obvi- 
ous explanation and the remaining 
portion of the colon was free from 
bands, adhesions, or any gross lesion 
The initial involvement appeared to be 
m the sigmoid, spreading then to the 
descending colon, splenic flexure and 
to approximately two-thirds of the 
transverse colon The hepatic flexure, 
ascending colon, ciecum, and small in- 
testine w'ere normal on palpation, and 
III appearance The muscular contrac- 
tion of the hypertrophied portion of 
the sigmoid, as w^ell as that of the 
transverse colon, w'as very active, on 
the slightest manipulation of the bowel 
or application of a sponge soaked in 
hot phjsiologic sodium chloride solu- 
tion, violent peristaltic waves devel- 
oped There w'as nothing particular!} 
abnormal about the ganglia on either 
side, except possibly that the second 
lumbar svmpathetic ganglion on the 
left side had more communicating rami 
than is usual and that there appeared 
to be tw'O distinct rami extending into 
the mesenterj of the sigmoid, which had been reflected There appeared to be slight 
enlargement of the second lumbar sympathetic ganglion on the right side The white 
ramus was easil} distinguishable on both sides, so that when the operation was com- 
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pletecl, all of the second, third, and fourth sympathetic lumbar ganglia, as well as the 
sympathetic trunks and all of the lami, were removed well above the second lumbar 
transvertebral foramen and below the fourth The lumen of the sigmoid was from 75 
to 10 cm m diameter, and that of the transverse colon w'as from S to 7 S cm m diameter 
The normal rectum is about 3 75 cm in diameter, and the normal descending colon about 
3 75 to 5 cm in diameter 

The post-operatu e course w'as uneventful and unusually mild On the first and 
second days the temperature rose to 101°, on the third and fourth days to xoo°, and 
from then until the time of the patient’s dismissal it remained perfectly normal A 
small soapsuds enema was administered on the third and fifth dajs with return of col- 
ored fluid By the sixth day, ^ . , _ . _ _ ^ 

the child’s diet had been rees- ' ^ 

tablished to what it was just 1<- 

prior to the operation, and 
following the enema much 
flatus and fecal matter were 

expelled On each subsequent , 

day, the results became more . 
favorable, and a spontaneous 
bowel movement occurred on 


the eleventh day Enemas 
were given dail>, however, 
until the twentieth daj, when 
normally formed stools were 

passed spontaneously and ^ 

without difficulty The ab- L ‘ 

dominal wound healed bj pn- 

mary intention, and the pa- Hb 

tient was dismissed on the kt. 

twenty-fourth day 

The patient returned for ^ 

examination, April 20, 1927 
(Figs 5, 6 and 7) In con- 
trast to the pasty-skinned, 
languid, cachectic-appearing 

child previous to operation, he ^ 

was now vivacious, talkative, 

and very active, with a clear, ^ — — ’4 •* 

pinkish skin, and reacting g — (Case II) The large bowel IS shown greatly dilated 

quickly to his environment Peristaltic waves are not demonstrable during examination Note 
„ , absence of haustra (November 8, loz?) 

He was not constipated or 

toxic and was having one and two spontaneous bowel movements each day He climbed 
on the examining table with ease, and was willing and eager to cooperate He swung 
over a chair on his abdomen, as if nothing had ever been wrong The abdomen measured 
65 cm m circumference, which is larger than that of the average child of six years, but 
there was less flabbiness of the skin over the abdomen and the tone of the abdominal 
muscles had improved The lower margin of the ribs, instead of tapering in to close the 
thorax, flared outward, giving evidence of former pressure within the abdomen 

On percussion, tvmpamtic notes could be heard distinctly over the transverse and 
the descending colon Peristaltic waves could not be observed to correspond to any 
portion of the large bowel Numerous Rontgen-ray examinations were made (Moore) 
to determine the status of the sigmoid, descending colon, transverse colon, and ascend- 
ing colon (Figs 8, 9 and 10) A litre of barium enema, instead of remaining in the 
sigmoid, now filled the entire colon, as was noted in Wade and Royle’s case Active 
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peristaltic waves traveled along the large bowel and, in passing, compressed the barium 
to a mere pencil-hne for a distance of from lo to 15 cm at a time On examination 
under the fiuoroscope after five hours, it was found that most of the barium had been 
expelled from the cmcum, and the ascending and transverse colon into the descending 
colon and sigmoid Twenty-four hours after the original barium enema, fluoroscopic 
examination and plates showed that all of the barium had been expelled except for a 
small portion m the Ccccum and sigmoid 

Swgical Pfoccdme — The incision is made from the symphysis to a point 
7 5 cm above the umbilicus, between the abdominal recti muscles and to one 

side of the umbilicus The 
sheath of the rectus mus- 
cle IS subsequently opened 
on each side below the 
umbilicus and, on the left 
side, above the umbilicus, 
facilitating closure along 
anatomic lines If the 
abdomen is extremely 
flaccid, it may be advis- 
able to make an overlap- 
ping closure (C H Mayo 
type) m the external 
leaves of the abdominal 
rectus fascia Before the 
peritoneum is opened the 
patient is lowered from 
the horizontal position to 
a Trendelenburg position, 
thus insuring better ex- 
posure of the lumbar sym- 
pathetic ganglia Although 
a general exploration may 
reveal other abdominal 
lesions, they are not dis- 
turbed at this time since 
we do not want to add 
the additional risk of contamination The intestines are packed upward as is 
done 111 performing hysterectomy It is immaterial whether one approaches 
the ganglia on the right or the left side first Usually, the ganglia of the 
right side are more difficult to approach because of the intravertebral veins 
which run anteriorly and across the sympathetic trunk It is more difficult to 
elevate the inferior vena cava than the abdominal aorta and the common iliac 
artery on the left 

In exposing the left lumbar synnpathetic chain, it is necessary to loosen 
and elevate the sigmoid and the lower portion of the descending colon 
(Fig ii) This IS done by incising the peritoneum superior and just 
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Fig g — (Case II) Marked decrease m the size of the large 
bowel since operation Khjthmical peristaltic v.a\es were seen 
throughout the entire large bowel, producing deep contractions, 
and well marked haustra (April 20, 192S) 
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lateial to the anteiolateial boidei of the upper poition of the sigmoid and 
the attachment of the lower poition of the descending colon When the 
line of cleavage is once staited, the large bowel can be elevated leadily 
and retracted with the posterior wall of the peiitoneum beyond the median 
line, exposing the letiopentoneum, the ureter (as it ciosses the bifurcation 
of the common iliac), the left common iliac aiteiy and vein, the lower end 
of the abdominal aorta, the gemtociuial neive (which perfoiates the psoas 
muscle), the psoas muscle, the lumbai vertebiie, the lymph-nodes, and the 
lumbar sympathetic ganglia, tiunk. and rami, which he on the lumbar verte- 
bras, just mesial to the 
psoas muscle The ureter 
on the left side is more 
easily retracted mesially 
than laterally It is held 
gently together with the 
colonic mesentery, the 
upper end of the sigmoid, 
and the lower end of the 
descending colon, in a 
median-Iine position with 
a sponge soaked in physi- 
ologic sodium chloride 
solution The abdominal 
aorta is elevated and re- 
tracted mesially by fin- 
ger traction on a gauze 
sponge It is held by an 
assistant The sympa- 
thetic ganglia, trunks, and 
rami are then dissected 
free by a wet cotton ball 
dissector held in thumb 
forceps It IS well to begin 
at one or the other end of the lumbar sympathetic chain On the left side, it 
IS preferable to expose the fourth lumbar ganglion at the brim of the pelvis, 
and divide the sympathetic trunk below it All of the rami, including those to 
the spinal nerves, the hypogastric plexuses, and the aortic plexuses, are then 
divided The dissection is then carried upward to include the third and second 
lumbar sympathetic ganglia Maintaining the sympathetic trunk and these 
three ganglia in continuity, the sympathetic trunk and the white ramus are 
divided above the second lumbar ganglion The ganglia and the sympathetic 
trunk are removed in toto The only disturbing feature which may be encoun- 
tered IS injury to a small intervertebral vessel or to the peritoneal vessels dur- 
ing the lateral dissection All of these vessels are small, of no consequence 
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Fig 10 — (Case II) The large bowel practically empty tw enty 
four hours after examination Catharsis was not given, but one 
soapsuds enema was administered just before the plate was taken 
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and may be ligated If difficulty is encountered in the ligation of an intraver- 
tebral vessel, a silver clip may be used Undue traction should not be exerted 
on any of the tissues handled, especially the mesentery leading to the sigmoid 
and colon, so as to avoid the possibility of rupture or thrombosis of arteries 
or branches of arteries supplying the large bowel 

The approach to the lumbar sympathetic ganglia on the right is similar 
to that on the left, except that the peritoneal incision is made just lateral to 
the right lateral boidei of the abdominal vena cava (Figs 12 and 13), and is 
carried downward over the right common iliac vein into the true pelvis, 

upward and mesially 
along the root of the mes- 
entery of the small intes- 
tine, partially across the 
vena cava for a distance 
of 15 cm from the brim 
of the pelvis, and down- 
ward into the pelvis for 
a distance of 7 5 cm The 
cjecum, the small intes- 
tine, and the ureter are 
retracted outward and 
upward The vena cava 
is retracted mesially, and 
the common iliac vein 
downward and mesially 
Several small veins just 
above the brim of the pel- 
vis on the right side may 
be encountered in the pos- 
terior wall of the perito- 
neum, which can be divided and ligated The further exposure and the 
removal of the lumbar sympathetic ganglia and division of all of the rami 
and the sympathetic trunk are similar to the procedures employed on the left 
side However, the fourth lumbar sympathetic ganglion on the right side 
usually lies underneath the intravertebral vein and not superficial thereto, as 
It does on the left side 

The closure consists m accurate apposition of both retroperitoneal inci- 
sions to prevent retroperitoneal hernia, and accurate closure of the abdominal 
wall to prevent post-operative hernia 

Posf-opei atwe Cm e — These patients do not require any special post- 
operative care However, not knowing what to expect, we were extremely 
cautious in the post-operative care in our two cases Enemas of soapsuds, 
physiologic sodium chloride solution and oil as well as laxative were pre- 
scribed for the first patient for two months and then an oil enema occa- 
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sionally Enemas of soapsuds, physiologic sodium chloiide solution and oil 
were prescribed foi the second patient foi thiee weeks, and an oil enema 
daily for two months, then intei mittently foi fiom four to five months 

Although the distention may lecede somewhat slowly and the tone of the 
abdominal wall may be model ately slow in letmning to normal, it is obvious, 
from the study of the two cases reported, that both aie taking place, how- 
ever, on account of the hypertiophy, the colon probably will never leturn to 
noimal size 

Pafiwlogy — The pathologic process is confined, usually, to the colon In 
one-third of the cases, 
it involves the sigmoid 
flexure only Terry re- 
ported a case in which 
ileosigmoidostomy had 
been performed, ivith 
subsequent development 
of mega- ileum, which 
would suggest strongly 
that a similar etiologic 
factor probably pro- 
duced both the mega- 
colon and the mega- 
ileum Fraser reported 
three cases of mega- 
ileum in children, as a 
result of a pathologic 
lesion at the ileocascal 
sphincter It is appar- 
ent that m the milder 
cases, the dilatation and 
hypertrophy are confined to the sigmoid, but, as the rectal block becomes more 
pronounced, the process appears to extend proximally and to include the 
descending colon, the transverse colon, and the ascending colon It rarely 
involves the csecum or the lower end of the rectum The transition from an 
abnormally dilated portion to a normal portion is usually gradual, but may be 
abrupt Rarely is there any evidence of mechanical obstruction or of pro- 
nounced sphincters at either end of the dilatation m the so-called idiopathic 
type In mechanical obstruction with resultant megacolon the block can be 
demonstrated distal to the dilatation The dilatation and hypertrophy, appar- 
ently, are compensatory changes that develop in an attempt to remove the 
fecal content of the sigmoid The dimensions of the dilated portion vary 
according to the degree of obstruction whether of neurogenic or mechanical 
origin and have been known to reach 15 to 20 cm in diameter In Pea- 

cock’s case the colon contained 16 litres of fecal material The walls of the 
involved portion of the colon are apparently proportionately hypertrophied 
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Fig 12 — Mobilization of the cecum and small intestine to 
expose the right sympathetic trunks, ganglia, and rami 
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The seious coat is usually loughenecl, and the tsenia less pionounced, or obht- 
eiated, thus giving evidence of peiitonitis as the result of necrosis from pres- 
sure The muscular coats and the submucosal and mucosal layeis are also 
thickened The lymph-vessels and blood-vessels are increased m size, usually, 
with an inciease also m the size and numbei of the lymph-nodes It is often 
observed that the mucosa is pigmented, and it may show patches of ulceration 
01 scars fiom colitis, which have developed subsequent to chemical iintation 
and trauma from impacted feces The Aueibach ganglia do not show any 
paiticular change, if anything, the cells aie m clumps which are slightly 
larger than noi mal 

Symptoms — The symptoms of megacolon aie charactei istic and striking 
The two cardinal featuies are obstinate constipation and distention of the 
abdomen In typical cases these symptoms appear duimg the fiist days or 
weeks of life and peisist with biief periods of improvement thioughout life 
In some cases pronounced symptoms do not appear until later in childhood 
or adult life and in laie cases they aie not manifest until late in life The 
most striking featuie is the extraordinaiy infrequency of the bowel move- 
ments in the absence of symptoms of acute obstiuction It is not uncommon 
for from three to foui weeks to elapse without a bowel movement, and in a 
few cases three months are said to have elapsed between evacuations, as in 
the case reported by Gay Ordinarily bowel movements are induced with 
gieat difficulty and large doses of drastic cathartics may be taken without 
producing any effect The stools are often laige, inspissated, and veiy mal- 
odorous Unusual attitudes may be assumed during defecation, as leaning 
over a chair or the knee-chest position At inteivals there may be diarrhoea 
or vomiting Ladd has called attention to the fact that daily liquid stools may 
pass and yet feces be retained Abdominal distention may be pi esent at birth 
to such degree as to inteifeie with delivery, as in cases lepoited by Hobbs 
and de Richmond Ordinal ily the distention appeals within the first few 
days or weeks of life from the accumulation in the colon of feces and gas, 
and it varies indirectly with the activity of the bowels It may be uniform 
and general or localized, corresponding to the position or content of the 
affected portion of the bowel Correspondingly movable dulness and tym- 
pany may be elicited 

Secondary symptoms and signs which are often associated may include 
dyspnea, cardiac embarrassment, wide costal angle, thin abdominal wall, dias- 
tasis recti, distention of superficial abdominal vessels, displacements of thora- 
cic viscera, hernias, audible borborygmus, cedema of the exti emities, toxicosis 
and impaired nutrition 

Tjeatmenf — In discussing the general treatment of megacolon we quote 
from Judd and Thompson 

“There seems to be no successful prophylaxis against megacolon although 
progress may be checked by early and judicious tieatmmt In addition to 
the fact that a practical cure may be obtained in a few cases by means of 
medical treatment, it is also of distinct value at certain stages of the disease 
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and also m the preparation of patients for operation In very young infants 
or in undernourished subjects operative procedures are not -well borne and 
dietary and hygienic measures must be relied on As pointed out by Rankin, 
before any surgical procedures are applied directly to the colon, prehininar} 
emptying of the bowel is of paramount importance 

"If patients are undernourished, the establishment of hygienic measures 
IS desirable The diet should be nutritious and easily tolerated For these 
requirements, carbohydrates and foods with adequate vitamme content are 
desirable In some cases, however, increased formation of gas is noted fol- 
lowing diets rich m carbohydrate Certain authors advise restriction of ani- 
mal protein as prophylaxis against intestinal intoxication Lactic acid milk 
IS often of distinct value On the other hand, a diet high m residue may be 
found to promote peristalsis Before operation, however, a diet low in 
residue is required Physical measures such as exercise, massage, the wearing 
of an abdominal support, electricity, enemas, the use of the rectal tube and 
rectal instillations of oil are all of value The drugs which may be of use 
include mineral oil, laxatives, tonics, including arsenic and iron, dilute hydro- 
chloric acid, cod-liver oil, and the physiologic drugs as atropine, pituitrme 
and thyroxin 

“The indications for surgical treatment are given by Terry as the presence 
of definite obstruction and the failure of medical treatment According to 
Rankin, the selection of a surgical procedure is determined by the chronicity 
of the condition and the presence or absence of superimposed acute obstruc- 
tion In the presence of acute obstruction, drainage is indicated, and may be 
accomplished hy ileostomy, csecostomy or colostomy, removal of the obstruc- 
tion being a secondary consideration In cases of chronic obstruction removal 
of the obstruction by appropriate means is indicated In a few of the so-called 
spasmodic cases or cases of partial obstruction, dilatation or division of the 
sphincters or a stnctuie, if present, has given apparent good results In the 
idiopathic type of cases many procedures have been employed Among the 
earlier palliative measures used were intestinal punctuie, colotomy, colopexy, 
coloplasty and plication of the colon which did not afford definite results 
Enterostomy, appendicostomy and colostomy are of distinct aid m emer- 
gency drainage, preliminary to resection, or for the purpose of through-and- 
through irrigation of the affected bowel Of the more radical procedures, 
Mirizzi recommends total colectomy on the basis of recurrence in 25 
of his cases Exclusion of the colon by ileosigmoidostomy is strongly advo- 
cated b)'^ certain observers But this procedure alone does not prevent reac- 
cumulation of feces m the excluded loop To overcome this objection 
Sistrunk recommends section of the sigmoid above the anastomosis and util- 
ization of the proximal stump for colostomy with colectomy being performed 
later if desirable Rankin 1 ecommends exteriorization by the Mikulicz method 
uhen possible, but otherwise prefers the mtrapentoneal resection using the 
aseptic basting stitch method of Kerr ” 

Analysis of the Sirty-five Cases — ^Judd and Thompson have reviewed 
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Sixty-five cases of megacolon seen at the Mayo Clinic between January i, 
igo8 and January i, 1928 Of this numbei eight weie the so-called pseudo- 
megacolon or secondary type and fifty-seven were idiopathic Other con- 
genital anomalies were associated m nine of the cases However, five of 
the fifty-seven cases of megacolon had congenital defoimity of the anal canal 
or lowei portion of the rectum While this defoimity may have been a factor 
m the production of the condition, the megacolon peisisted after the deform- 
ity was corrected Forty-two of the fifty-seven typical cases of megacolon 
occurred in males, and fifteen m females 

Infrequency of bowel movements was stressed m thirteen of the fifty- 
seven cases In twelve of these, the period between bowel movements ranged 
from five to seventy-two days One patient, a giil aged twenty-one, stated 
that she had gone as long as nine months without defecating but that ordi- 
narily movement of the bowels occurred every one to three months 

In twenty-seven of the fifty-seven cases of idiopathic megacolon medical 
treatment was given In thirty surgical treatment was given Sixteen of 
the twenty-seven patients who had been treated medically were tiaced Thir- 
teen of the sixteen had improved and three had subsequently died 

Several types of surgical procedure were employed in the thirty cases m 
which operation was performed In seven cases appendicostomy 01 caecos- 
tomy was performed to facilitate through-and-through irrigation of the colon 
Of five of these patients whose follow-up recoi'ds are complete, one is cured 
several years after closure of the appendicostomy opening, one improved after 
irrigations, one died from intoxication following operation and two died at 
periods of several months after operation from unknown causes Short- 
circuiting procedures were employed in six cases, this included ileostomy m 
one case and ileosigmoidostomy with exclusion of the affected colon m five 
cases The records were complete of five of these patients Two were cured 
eight and thirteen years after operation, one was improved, and two had 
died from post-operative complications In fourteen cases, radical resection 
of the affected colon was performed Complete records were obtainable m 
thirteen Eight patients were cured six to eighteen years post-operatively , 
one had not improved, and four died post-operatively The Mikulicz oper- 
ation was employed in eight cases, total colectomy in three, and anterior par- 
tial resection in three In one of the earliest cases fecal impaction was broken 
up intraperitoneally and this procedure was followed by impiovement In 
our two cases lumbar sympathetic ganglionectomy and ramisectomy was per- 
formed with entirely satisfactory results 

To summarize the results of surgical treatment in the twenty-six cases 
m which the records were complete, thirteen (50 per cent of the patients) 
were cured, three (ii 5 per cent ) were improved and a like number were 
not improved In other words, 61 5 per cent of the twenty-six patients were 
cured or improved, and 38 5 per cent had died or were unimproved From 
this analysis it would appear that while surgery of the colon offers some pros- 
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pect of a cure of megacolon, nevertheless, it is attended by a “great hazard and 
any treatment that offers a chance of relieving the condition with less risk is 
certainly justified 

SUMMARY 

In view of the diversity of opinions concerning the etiologic factors and 
treatment of megacolon, we have been stimulated to follow the suggestion 
m Wade and Royle’s original article and by a personal report from Wade 
to Alvarez of our staff Wade reported four additional cases of megacolon, 
in which he had operated In two of these the lesults were as satisfactory 
as the one reported by Wade and Royle In the other twm the results were 
unsatisfactory Wade commented on the operation and stated that these were 
extremely difficult cases to treat and that there was some uncertainty about 
the completeness of the operation 

In searching for an explanation of the results obtained m the tw'o cases 
reported here it is found that many men have attributed congenital idio- 
pathic megacolon to a neuropathic cause suggesting a disturbance in the 
coordinating mechanism of the rectosigmoid sphincter, or a disturbance in 
the anal sphincter According to Fraser and Hurst, failure to relax is the 
chief factor According to Royle and Hunter, a postuial tone has been 
superimposed on the rectal mechanism w'hich has disturbed the coordinating 
mechanism The lattei view had previously been suggested by Gaskell 
and Sherrington 

Cunningham, m his text-book on anatomy, stated “The pelvic part of 
the sympathetic trunk, like the cervical and lower abdominal portions of tins 
system, receives no white rami communicantes from the spinal nerves Tlie 
visceial branches (pelvic splanchnic) of the third sacral nerve, and usually, 
also, the second or fourth sacral nerve, enter the pelvic plexus without being 
directly connected with the sympathetic trunk These nerves, how^ever, are 
to be legarded as homologous with the white rami communicantes of the 
thoracicolumbar nerves (abdominal splanchnic) They convey to the pelvic 
viscera (i) motor and inhibitory fibres for rectum, uterus, and bladder, (2) 
vasodilator fibres for the genital organs, and (3) secretory fibres for the 
prostate gland 

“This portion of the sympathetic trunk is placed on the pelvic surface of 
the sacrum, medial to the anterior sacral foramina It is connected above by 
a cord wuth the abdominal portion of the sympathetic, and below^ it ends in a 
plexiform union over the coccyx with the trunk of the other side, the two 
being frequently connected by the ganglion impar or coccygeal ganglion The 
number of ganglia is variable , there are commonly four They are of small 
size, gradually diminishing from above downw^ard 

“Central communicating branches arise irregularly in the form of graj 
rami communicantes from the sacral ganglia, wdiich join the anterior rami of 
the sacral and coccygeal nerves 

'‘Pcuphci al Blanches of Distnbiition — i Visceral branches of small size 
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anse fiom the uppei pail of the pelvic sympathetic tiiink, and join the pelvic 
plexus 2 Paiietal blanches, also of small size, lamify ovei the fiont of the 
saciiim, and foim, in i elation to the middle sacial aitery, a plexiform union 
with hfanches fiom the sympathetic trunk of the other side 

“The nerves of the rectum come paitly fiom the sympathetic and partly 
fiom the ceiebiospinal system The sympathetic fibres are derived fiom the 
infeiioi mesenteiic plexus, thiough the supeiioi hemoirhoidal nerve and the 
con esponding plexus, and from the uppei and lowei divisions of the hypo- 
gastric plexus, the foimer accompanying the supeiioi hemorihoidal, the latter 
the middle hemoiihoidal vessels, to the lectiim The cei ehi ospmal fibres 
anse from the second, thud, and fouith sacial nerves soon after these leave 
the sacial foramina (and constitute the ‘pelvic splanchmcs’ of Gaskell) They 
lun foiwaid in the pelvic connective tissue, and joining the pelvic plexuses, 
leach the side of the rectum Fibies of the infeiioi hemoirhoidal branches 
of the pudendal nerve (thud and fourth sacral) aie also distnbiited to the 
lower pait of the anal canal as well as to the external sphincter 

“It has been shown by experiments on animals, that the cerebrospinal 
nerves (from the second, thud, and fourth sacral) convey motor impulses 
to the longitudinal fibies, but inhibitory impulses to the circular muscular 
fibies In like manner the branches from the sympathetic convey motor 
fibres (deiived from some of the lumbar rami commumcantes ) to the circular 
muscle, and inhibitory fibres to the longitudinal muscle of the lectum 

“The reflex centie which governs the action of the sphincteis and the 
muscular fibres of the rectum (‘defecation centre’) is situated m the lumbar 
region of the spinal medulla, and appears to be capable of carrying out the 
whole act of defecation even when separated fiom the brain ” 

In reviewing nerve supply of the rectum, calling to mind that gross pathol- 
ogic change is not found in the rectum in cases of idiopathic megacolon and, 
since both of our patients were lelieved by lumbar sympathetic ganglionectomy 
and lamisectomy, we believe that relief obtained by reestablishment of coor- 
dinating mechanism is due to reduction of the sympathetic stimuli coming 
from lumbal rami commumcantes through the hypogastric and pelvic plexuses 
The lesult is not necessarily due to division of the white ramus or to 
lemoval of the lumbar ganglia It is probably due to a thorough interruption 
of the sympathetic chain below the last white ramus, piegangliomc fibre to the 
lumbar ganglia The division of the lumbar sympathetic chain diminishes 
the sympathetic stimuli to the circular muscles of the rectum Because of 
these facts, we believe that so-called idiopathic, congenital or acquired mega- 
colon IS the result of by pei activity of the sympathetic innervation of the 
rectum, and that when symptoms of obstiuction and toxicosis develop, divi- 
sion of the lumbar sympathetic trunks should be consideied 
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EFFECT OF SYMPATHECTOMY UPON THE PAIN OF ORGANIC 
DISEASE OF ARTERIES OF THE LOWER LIMBS AND 
FOR OBSCURE ABDOMINAL PAIN 

By Edward Archibald, MD 
OF Mo^THEAii, Canada 

I PROPOSE to discuss first the question of pain and the probable paths 
of pam impulses, in the lower limb, as found m cases of organic disease of 
arteries, vis , arteriosclerosis leading to senile gangrene, and thrombo-angiitis 
obliterans leading to pre-semle gangrene, with particular reference to the 
operations directed against the sympathetic nerve paths , secondly, to consider 
the possibility of relieving obscure abdominal pain, untouched by previous 
abdominal operations of tbe ordinary kind, by a ramisectomy m tbe lower 
dorsal region, as earned out by von Gaza m 1923 I leave aside entirely the 
efferent or motor side of the sympathetic system , and also the sensory side 
in Its applications to supra-diaphragmatic pain, m particular the forms of 
angina pectoris 

It may be well to begin with a very brief summary of the anatomy of the 
sympathetic system, and its connections with the cerebro-spmal system 

The ganglionated cord, as a sort of centre, receives sensory sympathetic 
fibres direct from the visceral and the vascular plexuses at the periphery In 
the case of the vascular plexus, it receives them (a) directly from the mam 
trunks, the femoral and iliac arteries, and (b) indirectly, from the spinal 
nerves, sciatic, crural, etc , the original sympathetic fibres leaving the arterial 
walls at various levels to join the spinal nerves, and ultimately leaving the 
spinal nerves, presumably m the gray rami commumcantes, to join it' m its 
lower or lumbar ganglia On the motor side, it sends out through the gray 
rami vasoconstrictor, or viscero-motor fibres into the spinal nerves adja- 
cent, and also, pretty certainly, directly along the mam arteries and to the 
visceral walls The visceral sensory and motor fibres probably travel also 
along vessels, at least in that portion which adjoins the gut Now, as regards 
the further course of sensory fibres from the ganglionated cord into the 
spinal cord, it has been fairly well demonstrated that the majority of these 
run in the white rami and through the anterior or dorsal roots (Lehmann, 
Foerster), although probably some still travel through the posterior roots, 
either relaying or not in the posterior root ganglia 

Their further course in the cord on the road to the higher perceptive 
centres, chiefly the optic thalamus, is very imperfectly known, but at any 
rate the path is probably not in the antero-lateral columns, which convey 
the impulses of pain, heat, and cold, coming up by the cerebro-spmal nerves 
These last, by the way, do not all cross, but run up on both sides of the cord 
The path of the sympathetic fibres in the extremities is believed to be 
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fined to the two routes mentioned Sensory nerve endings have been demon- 
strated by Woollard on the arterial walls From this point of origin the fibres 
mostly, after a length of course which is unknown, leave the arteries and join 
the neighboring spinal nerve, but it is fairly certain that others stick to the 
artery, and run their whole course along it, right up to some point in the 
lumbar region where they leave to go direct into the lumbar ganghonated 
cord This l-ast assertion, one should add, has been stoutly denied by some, in 
particular Wiedhopf and Denmg, but in my judgment, the evidence for it 
afforded by Friedrich and by Abrashonow is too strong to admit doubt The 
sympathetic sensory supply to the limbs is undoubtedly dual Let us nov 
pass to the clinical side 

The earlier operations of Leriche, whose name is rightly associated with 
the procedure of periarterial, or, as he himself suggests, more correctly, 
arterial, sympathectomy (inasmuch as it differs essentially from Jaboulay’s 
operation) were designed to influence the nutrition of the limb by means of 
the marked and lasting hypei3emia, which followed a preliminary spasm of 
the artery , and this especially for the cure of intractable ulcers But the 
accessory observation was soon made that m many cases the pain, which so 
frequently accompanies conditions of imperfect circulation m the feet and 
legs, was immediately or very shortly relieved Leriche considered, and still, 
I believe, considers, that the relief of pain was due to restoration of sufficient 
circulation Consequently, the operation of periarterial sympathectomy was 
quickly and widely adopted for the type of case which we are discussing, 
namely, the loss of good circulation in the feet m cases of arteriosclerosis and 
of Buerger’s disease, m the hope of killing two birds with one stone, improv- 
ing the circulation and relieving the pain 

At this point ma}^ I be allowed a short digression to discuss the exact 
cause of the pain in these conditions Arteries are sensitive We know it 
clinically and experimentally They are sensitive to direct trauma, to inflam- 
mation, and It can hardly be doubted that they are sensitive to changes in 
their own blood supply, that is a lessening of blood supply to their own walls 
as to neighboring tissues The essence thereof probably lies in a disturbance 
of the acid-base equilibrium through imperfect oxidation of the cells con- 
stituting the nerve endings (Payr) Clinically, anyone who follows care- 
fully those cases of Buerger’s disease and of arteriosclerosis which show in the 
foot the signs of imperfect circulation must be struck by the parallelism 
between these signs and the degree of pain While the circulation is return- 
ing in frozen members, and as long as it is imperfect, pain is severe In a 
patient of Bruning’s in whom a periarterial sympathectomy in the pregangren- 
ous stage had relieved pain, this recurred as the circulation failed further, and 
was relieved by an injection of the sciatic nerve And m my own cases the 
sequence of events has confirmed me m this view 

Nevertheless, this is not all Circulation ma}'^ not be improved, and yet 
pain may be stopped by a sympathectomy, as is shown in the follow- 
ing instance 
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Case I— T M, aged seventy-four, admitted to the Royal Victoria Hospital on July 
9, 1924 This patient’s leg had been amputated at the knee by Dr F A C Scrimger 
on July 17, for arteriosclerotic gangrene of the left foot The popliteal vessels were 
thrombosed Very soon after the amputation he began to complain of two distinct 
pains , one was the ordinary pms-and-needles sensation referred to the foot of the ampu- 
tated leg This was verj little troublesome The second pain, a new pain, was described 
as being of intense, burning character, situated in the stump, which came on in violent 
spasms very frequently, both da> and night, to such an extent that before long it was 
necessary to have recourse to morphia in considerable doses During Doctor Senmger’s 
absence this man came under my care I convinced myself that his pain was genuine and 
of the greatest severity It was not relieved by any of the ordinary drugs and even 
morphia procured only a very relative relief I could discover no amputation neuroma, 
although two or three points in the stump rvere tender on pressure On August 21 I 
removed the sheath of the femoral artery in Scarpa’s triangle The vessel was found to 
be markedl} atheromatous and was thrombosed, as no pulsation was present In this 
case, therefore, the removal of the sympathetic plexus in the sheath could have no effect 
on the circulation, at an} rate at this point, nor at the popliteal, and any good effect 
that might result could not be ascribed to an alteration in the circulation but only to an 
interruption of pam-carrying fibres Following the operation his pain was relieved and 
remained relieved during the six months of his stay in hospital An unhealed area in the 
stump did not seem to be particularly affected by the operation and the leg did not show 
the evidence of any improvement in circulation 

In this case one had to conclude that as a result of the amputation some 
process had been set up wheieby the sympathetic nerve ends, presumably m the 
ligated artery at the knee, were irritated, giving rise to painful spasms 
This observation, I may mention in parenthesis, constitutes a point against 
the theory of Dean Lewis that improvement as regards pain may be set 
down to improvement of the collateral circulation through the profunda as 
the result of the operation which he has proposed recently, namely ligation of 
the femoral artery, in the idea of forcing a more rapid development of the 
collateral circulation 

So that I conclude that the adventitia does carry nerve fibres along the 
femoral artery, the interruption of which can at times stop pain 

But the general experience of periarterial sympathectomy m these two 
types of cases is one of failure to relieve pain more often than of success 
To what are we to attribute the failures^ In the present state of our knowl- 
edge, we cannot go far in the answering of this question But I may be 
allowed to point out certain probable explanations 

F^rst — Although we naturally assume that it is the sympathetic fibres that 
are alone involved, we have not yet proved that the pain may not in some 
cases originate in and travel by the spinal nerve fibres to the exclusion of 
the sympathetic 

Second — Admitting that the pam travels by the sympathetic, there are still 
two paths which may be taken, and the pain impulse may choose the spinal 
nerve path and ignore the long path along the arterial wall The connecting 
twigs between the arteiy and the spinal nerves are segmentally arranged and 
are markedly irregular m the sites of juncture, as shown by Kramer and 
Todd for the arm and by Potts for the leg So that a periarterial sympathec- 
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tomy may strike in at a point which does not happen to catch the particular 
sympathetic fibres concerned The fibres may go off to the spinal nerve 
below, or come m to the artery above the usual site of a sympathectomy in 
the lower part of Scarpa’s triangle The variations are sufficient to explain 
many failures 

Finally, the persistence of pam is sometimes due apparently to the advance 
of gangrene, involving new territories and irritating a fresh group of sympa- 
thetic nerve endings This may occur immediately, or only after a period of 
temporary relief from pain 

Or again the pam m one spot, as m the toe, may persist, while pam m 
the metatarsal region, or the heel, or the calf, comcidently present, may dis- 
appear Such a sequence suggests strongly the existence of more than one 
sensory path, indeed of many paths, and agrees with the conception of an 
irregular segmental distribution The task of working out these paths will 
be a difficult one , but it can perhaps be solved by a much more thorough 
clinical investigation and history, along the lines laid down by Sir James 
Mackenzie, than has been the custom in the past , perhaps also experimentally 
with the help of Adrian’s method of recording pam sensations in animals 
Hoivever this may be (we come back to the practical problem) in view of 
the fact that m well over half the cases a periarterial sympathectomy fails to 
relieve pam W e must ask ourselves whether or not, it is worth while to do 
that operation at alP In cases in which gangrene is not present but only 
threatening, it is obviously worth while, because m some the circulation nia} 
still be improved, pain relieved, and gangrene staved off (as in three of my 
senes of ten) But when gangrene is already present, why do it^ If gan- 
grene persists the patient must come to amputation, and that usually relieves 
pam with certainty Why not, therefore, amputate and be done with it^ The 
answer, I take it, is that nobody wants his leg amputated as long as he can 
avoid it If the gangrene is limited to part of one or more toes, and is dry, 
the patient is far more concerned over his pam than over his black toe 
Relieve him of his pain, and he will disregard the toe, and may even go about 
his business and allow nature to amputate the toe when it will As a matter 
of fact, the element of pain dominates the situation much more than does the 
gangrene, which is so often over long periods of time quite limited in extent 
kloreover, time that is free of suffering is time gained, — a precious interval 
during ivhich collateral circulation may gradually develop, and either render 
amputation unnecessary, or allow amputation at a low level Many amputa- 
tions in Buerger’s disease have been done at the knee, because of the patient s 
refusal to endure any longer his agony My attitude therefore is that any 
minor surgical procedure, such as periarterial sympathectomy, which can offer 
a reasonable chance of relieving pain, deserves a trial in all cases of limited 
and stationary gangrene But when this operation fails to relieve pain ivliat 
IS one then to do? In the past, amputation at the knee has been very fre- 
quently done, since it nearly always cures both pain and gangrene And m 
the case of arteriosclerotic gangrene m elderly patients, wdiere the onset of 
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gangrene is so often due to a final blocking of the popliteal artery, and it is 
consequently a hopeless task to try and save the lower leg, I believe that is 
oidinarily the best policy But with Buerger’s disease, the problem is dififer- 
ent The patient is younger and needs his leg and foot “for his business” , 
the site of the cii dilatory block and its modus operandi are different, allowing 
a much greater chance for the slow development of collateral circulation , so 
that, if pain can be relieved, the patient may be tided over the critical period 
and ultimately lose no more than a toe or two The chances for a Leriche 
phenomenon with its hyperiemia, at least in the earlier stages before actual 
gangrene has occurred or when it is but of slight degree, are better than 
in artenoscleiotic gangrene So that the operation, in my judgment, is here 
entirely recommendable 

But if it fails, It IS obvious what one may or must do One must attack 
the other route of sympathetic fibres in the spinal nerves Inasmuch as the 
pain arises in the district of the terminal distribution of the sciatic, we can 
do something to the sciatic To cut it is to paralyze the leg permanently, 
and therefore not advisable But a temporary paralysis, which means 
usually not much more than a foot-drop, may be accepted Lewis and 
Gatewood cured 5 cases of causalgia by injecting 60 per cent alcohol into the 
sciatic I have one patient who has been relieved in this way , and his report 
is interesting 

Case II — His age was thirty For five months he had suffered severe pain in the 
left big toe, in the metatarsal region, and m the calf There was a small indolent infected 
ulcer at the base of the nail, and the usual dull red discoloration at the base of the toe 
No pulsation could be felt in the arteries of the foot, nor in the femoral On January 
16, 1928, a periarterial sympathectomy was done by Doctor Miller of my service The 
femoral was found solid One inch was excised, and the sheath removed over a length of 
2 inches The lumen was filled with a half organized clot His pain was not modified 
Inasmuch as Bazy has reported pain relief following a second sympathectomv extending 
up bejond the profunda, in three patients who were not relieved by a first sympathectomy 
done in the usual situation low in Scarpa’s triangle, I reopened the wound on February 23, 
and removed the adventitia above the former site, clearing the femoral up to Poupart’s 
ligament and also the profunda for half an inch The femoral was blocked and I excised 
1Y2 inches of it below the profunda, the latter artery was patent There followed per- 
manent relief from the pain in the calf, but none from that in the toe On February 27, 
Doctor Miller injected the sciatic with Sec novocain, without exposing the nerve There 
followed relief from all pain for four hours On March 10, the sciatic was exposed, and 
injected with 6 cc of 15 per cent alcohol Pam was relieved onlv m part, and only for 
some eight hours On March 22 the big toe was amputated, without relief Finally, on 
April 16, the sciatic was again exposed, and injected with 10 cc of 60 per cent alcohol 
The result was that all pain disappeared for twenty-four hours Then it recurred in the 
dorsum of the foot, but not in the toe Yet it was relatively slight in degree Morphia 
became unnecessary, and he was able to sleep, recovered cheerfulness, the result indeed 
was very much worth while There was foot-drop, and a patchy amesthesia in the thigh 
and leg The wound at the base of the toe remained unhealed 

Of ten patients treated in the Royal Victoria Hospital in the last four 
years (of whom seven in my service, two in Doctor Keenan’s, and one in 
Sir Henry Gray’s) by periarterial sympathectomy, here considered in respect 
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of the relief of pain, seven were of the Bueiger type, and three of the arterio- 
sclerotic type Of the seven, two were cured of the pain and also of ulcera- 
tion and slight gangrene of the big toe, the cures dating from two and half 
years to six months ago One was improved greatly, he had no ulceration 
Four were failures Of these three came shortly to amputation at the knee 
for advancing gangrene, pain not having been relieved, or as in one case, 
relieved only for a few days The fourth was the one whose history is related 
above, whose pain was finally relieved by alcohol injection of the sciatic The 
ultimate result in this last is yet to be seen 

In three of the seven the Leriche phenomenon of constriction was seen, hut 
It was not followed by dilatation of the peripheral vessels , yet one of these 
went on to cure of the ulcer and relief of pain The other two came to 
amputation All cases amputated have been relieved of pain Of the three 
arteriosclerotic cases, of which one was also diabetic, the history of the first 
has already been related Violent pain arising m the stump after amputation 
at the knee, was cured by a femoral sympathectomy In the second, the 
diabetic case, a popliteal sympathectomy was tried Part of the big toe 
was gangrenous Pam was not relieved and after a week, amputation at 
the knee was done In the third case, there was only threatening gangrene of 
the big toe, but the pain was excruciating It was nearly always initiated by 
a coarse jerky trembling of the leg below the knee The femoral, popliteal, 
and the two foot arteries could all be felt pulsating A sympathectomy was 
first done on the posterior tibial and the dorsalis pedis, both of which were 
found atheromatous There resulted no relief from pain, nor any improve- 
ment in the circulation Five days later, the femoral adventitia was removed 
The artery looked normal No Leriche phenomenon was observed at either 
operation For two days he was somewhat relieved , the vise-hke cjuality 
of the pain was much less But after four days he was suffering as much 
as ever He insisted on going out, and would not accept an injection of 
the sciatic 

In three of the cases, the anterior crural nerve was injected with novocaine 
at the time of the sympathectomy, but without relief The sciatic nerve 
would appear to be the only one concerned in pain arising m the foot 

It remains to mention the possibility of attacking the sympathetic higher 
up than the femoral artery Upon a pnoii grounds, if the pain is of sympa- 
thetic origin, and if all sympathetic fibres, whether m the limb they travel 
along the arterial wall or m the spinal nerves, still meet at a common junction 
in the lumbar ganghonated cord, an attack upon this common meeting place 
ought to catch all sympathetic pain impulses from the lower extremity, and 
might be expected to relieve pain regularly And as a matter of fact Brown 
reports from Adson’s service m the Mayo Clinic five cases of thrombo-angntis 
obliterans operated on by a bilateral lumbar sympathetic ganghonectomy uitb 
perivascular neurectomy of the common iliac arteries In all there uere 
“trophic ulcers” and pain uas excessive “Relief from pain was complete 
111 all the patients and has persisted to date,” (periods of three to seien 
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months) Blown and Adson, however, do not recommend the opeiation for 
cases of senile artenosclei osis on account of the increased risk in these 
usually feeble patients 

Such umfoimly favoiable lesults have been obtained by no other pro- 
cedure Although the series is small, it is significant It speaks strongly in 
favoi of the theory that the pain of circulatory anemia originates in sym- 
pathetic end receptors, and that it tiavels along sympathetic paths Yet it 
may well be asked whethei so extensive a lemoval of the lumbar sympathetic 
IS necessary I imagine that oui efforts henceforth should be directed 
toward the rami commumcantes. on eithei side of the sympathetic ganglia, 
where also the sympathetic supply is ciowded into a naiiow path In die 
meantime, I conceive that the older of operation should be, fiist a femoral 
sympathectomy, or possibly, as our knowledge inci eases a sympathectomy 
over a site on the mam aiterv chosen according to the situation and char- 
acter of the pain Next, if that fails, an injection of the sciatic nerve with 
6o per cent alcohol or 5 per cent formalin (which Foerster recommends), 
accepting the temporary foot-drop, and finally, if necessary, a last attempt 
of the nature of Adson’s operation, or possibly a simple lumbai ramisection 
All these procedures are directed solely towards the lehef of pain during the 
stage at which the malady is uncomplicated by gangrene or the gangiene is 
very limited, dry and non-progressive It is recognized that an amputation 
at the knee will practically always relieve pain, and represents a last resort 
after these smaller operations have failed 

I pass now to a consideration of the lelief of chronic abdominal pain 
through cutting of the rami commumcantes which connect the ganghonated 
cord with the spinal nerves and also with the spinal cord itself Whatever one 
may think of the sympathetic supply to striated muscle and the sympathetic 
control of postural tone, and of the Hunter-Royle operation, one can have 
no doubt of the existence of sensory visceral fibres, and of then reaching the 
spinal cord through the rami commumcantes 

According to Andre Thomas, the white rami contain pre-ganglionic fibres 
coming from the sympathetic column and ending in the spinal ganglia or in 
the cord, as well as also other elements of sensoiy nature and of various 
origins The gray rami are composed of post-ganglionic fibies which 
originate in the ganglia and end in the periphei y, after running in the spinal 
nerves and along the vessels The outstanding example of a surgical attack 
designed to relieve pain through interference with pain paths running from 
the sympathetic ganglia to a peripheral distribution in visceral organs, is 
found in the operations on the cervical sympathetic ganglia, for the relief 
of the pain of angina pectoris With this part of the subject I have nothing 
to do at the present time, but I would like to call your attention to another 
application of the same principle, concerned this time with the relief of 
chronic abdominal pain 

Von Gaza, in 1923, published an article which has been too little recog- 
nized Von Gaza was greatly interested in that class of patient with whom 
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we are all only too familiar, m whom chronic abdominal pain brings tlie 
patient to the operating table time after time for various abdominal opera- 
tions, each one of which m turn fails to afford relief He was convinced 
that many of these patients show the stigmata of a general psychic and 
vasomotor irritability For instance one sees m them dermographia or wheal 
formation upon slight skin irritation This is clearly an effect of irritability 
111 the musculature of the superficial blood-vessels He argues that the same 
condition may be present in the involuntary muscle of the abdominal organs, 
or perhaps m the vessels supplying those organs Thus, in the stomach, such 
patients are apt to suffer from hypersecretion and hyper motility, and some- 
times from erosions of the mucosa and petechial haemorrhages In the bowel 
it is called mucous colitis They are often the victims of repeated futile 
abdominal operations at which no explanation of the pain can lie found 
m organic changes In succession the appendix is removed, or an ovary 
resected , then the gall-bladder excised, and finally, perhaps, a colopexy is 
done in order to support a supposedly mobile caecum Usually the pain 
recurs after each operation, except in a few instances, in which, as von Gara 
believes, the sympathetic fibres supplying these organs may well have been 
stripped and torn, thus incidentally interrupting the sensory path through 
this system of nerves The condition he considers as one of intra-abdoinmal 
vasomotor and enteromotor neurosis, in which segments of the vegetative 
nervous system, and especially the segments to which the afferent and efferent 
paths running in the rami communicantes belong, are in a condition of neu- 
rotic dysfunction The condition he thinks is one of “irritative weakness” 
of the vegetative nervous system, and often due to psychic trauma, and he 
found It apt to occur m people of asthenic t}pe or in the adipose Whether 
the pain was due to neurotic cramp of vessels or of muscles, he thought 
It impossible to determine 

Upon the basis of this theory it seemed obvious that one might be justified 
m an attempt to interrupt directly the path of such pain impulses by cutting 
the rami communicantes through which the afferent or sensory nerves of the 
sympathetic had to run in order to reach the cord and thence reach the ulti- 
mate pain perceiving station m the brain 

It ivas, however, clearly important to make an exact topical diagnosis 
of the pain and of the rami through wdiich such pain impulses passed , 
and von Gaza in this respect acted upon the knowledge afforded by Kappis 
and Lawmen Kappis, by means of section of the cord at various levels, and 
Lawmen, by means of paravertebral anaesthesia ivith novocaine, had been 
able to fix approximately the levels of the segmental sympathetic innervation 
of the viscera The practical method was that of Lawen, which consisted in 
an injection of lo c cm of 2 per cent novocaine into the intercostal nerves 
just outside the lateral vertebral foramina, at various levels, the novocaine 
diffusing through into the rami and posterior root ganglia , so that the pain of 
a gall-bladder inflammation, or of a kidney lesion, or of a stomach lesion 
according to the segmental level, might be relieved in this w'ay for a feu 
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hours Von Gaza’s procedure, therefore, rrr soure fifteen cases of the type 
described, was to inject paiaveitebrally at appropriate intervals of time the 
intercostal nerves from the eighth dorsal down to the twelfth, and see at 
which level the abdominal pain was abolished At tunes one or two injec- 
tions would appaiently relieve the patient for prolonged periods, in one case 
permanently Having thus made a topical diagnosis of the segmental level 
of the pain, he proceeded in one case to cut the rami coinmumcantes at 
the level of the tenth dorsal, removing at the same time the posterior root 
ganglion This was followed by a permanent cure 

Von Gaza does not seem to have found imitators, for I can find no record 
of similar operations having been performed m the intervening period, yet 
I feel that there is something very promising in this procedure, if one can 
select the cases aright Doctor Scriinger, assistant surgeon to the Royal 
Victoria Hospital m Montreal, and adjunct surgeon in my service, called 
my attention to von Gaza’s article, and was the first, so far as I know, to 
repeat von Gaza’s operation This w'as in the fall of 1926 Since then we 
have each operated on another case, three in all He will shortly publish a 
detailed report, but meanwhile, with his permission, I may give you a short 
account Technically, the operation is not difficult Through a laminectomy 
incision, one shoves back the muscles on the side affected, chisels through 
the transverse processes, and removes these by blunt and sharp dissection , 
whereupon the intercostal nerve is easily exposed, after cutting through the 
intercostal muscles, at its entrance in the intercostal space The nerve is 
hooked up, and there then appear, dragged up with the nerve, the rami 
concerned, usually two in number , fine twngs, but discernible without difficulty 
These are cut across or evulsed at their junction with the spinal nerve The 
wound IS then closed as usual One danger is that of tearing or cutting the 
pleura In the patient that I operated on, this accident occurred through 
my thoughtlessly using a sharp knife for dissecting out the transverse process 
I plugged the opening with a muscle graft, but some pneumothorax per- 
sisted and some effusion ajipeared in the pleural cavity This seemed in the 
next ten days of no consequence, but on the tenth day as she was straining 
at stool, sitting up in bed, she became suddenly dyspnceic, intensely cyanotic, 
and died in fifteen minutes The pathologist diagnosed bilateral pneumo- 
thorax and death from asphyxiation, as the lungs were collapsed and showed, 
with other organs, the usual signs of asphyxiation I can myself give no 
other explanation, although no hole could be found in the mediastinum to 
explain the sudden irruption of air from one jileural cavity into the other I 
am glad to say that Doctor Scnmger’s two cases came through perfectly 

I may now report these three histones very briefly The first. Miss F , aged twenty- 
eight, operated on in the summer of 1926, by Doctor Scnmger, had suffered for several 
years from chrome left-sided abdominal pain, localized chiefly m the distribution of the 
eleventh and twelfth dorsal segments She had had several operations , the left ovary 
had been removed for a cyst , the appendix also An exploratory operation, ending as 
such, had been done Finally, she was suspected of a left pyelitis, though examination 
did not confirm this sufficiently, so that she escaped a nephropexy or a nephrectom}' 
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None of these measures relieved her pam She was generally regarded as a trjing neu 
rasthemc Finally she came under the care of Doctor Scrimger in my service, who 
after establishing her segmental level of pain by Lawen’s method, cut the rami of the 
eleventh and twelfth dorsal nerves , since when she has been entirely relieved, and 
extraordinarily grateful 

The second case was the unfortunate one operated on by myself She had begun 
to suffer from right-sided abdominal pam in the lower quadrant in 1923, accompanied 
by constipation and nausea, and by frequency of urination In April, 1925, she had been 
operated on under the diagnosis of chronic appendicitis The appendix was remoeed and 
an extensive colopexy done The pam was unrelieved At this operation, all the organs 
were found normal, except for appendiceal adhesions and a parieto-cohc band In Decern 
ber, she came under my care, and on December 26 I cut the rami of D 10 and 11, open- 
ing the pleura as already described It is worthy of note that Doctor Scnmger’s patient 
after operation passed through a week or ten days of great pain in the back and loin, 
which I interpret as being due to irritation of the cut central ends of the rami, before 
relief came One finds the same thing, moreover, in those cases of femoral sympathec- 
tomy which ultimately are relieved The same was now true of this second patient But 
on the tenth day, she sat up in bed, and declared to a neighbor that she believed she was 
now well of her pam, that she felt better than for years In the afternoon she died 
suddenly, as related 

The third patient was operated on in the same way by Doctor Scrimger Her age 
was twenty-nine She was admitted on November 14, 1927 For nearly ten years she 
had had abdominal pain In 1919, the appendix and the right ovary had been remoicd 
In 1920, there was a history of some kidney lesion — “the kidney was infected”, it was 
“drained,” and “healed up ” In 1923, the abdomen was opened for adhesions, and an 
extensive colopexy was done on the right side As pam was not relieved, and seemed to 
be 111 the distribution of the eleventh and twelfth intercostal nerves, these were resected 
posteriorly near the angle of the ribs Pam persisted Finally, m June, 1927, she was 
admitted to Doctor Scnmger’s service, and he made a preliminary investigation accord 
mg to Laiven , but postponed operation The pain then grew constant, prevented sleep, 
caused vomiting, and for two weeks she refused food, although the pam had no relation 
to the taking of food The kidney and gall-bladder were proved normal , the appendix 
and ovarv were out of the way, also the intercostal nerves, the right colon had been 
lifted and fixed Remained undoubtedly peritoneal adhesions ' Should one repeat the 
old story and separate adhesions that had been caused only by operations for a pain that 
was there from the beginning’ Doctor Scrimger thought not He did a ramisectomy of 
dorsal eight to eleven The patient continued to suffer for several days, after which 
pam left her for good 

Patients of this class have long been set down in the clinical mind as being 
neurasthenic or psychoneurotic, and one must still admit presumably the cor- 
rectness of this view^ for a certain proportion of them Yet it is clear from 
these reports that this field is worthy of exploration, and one may anticipate 
that with augmented experience it will become possible to select cases suitable 
for the operation, with reasonable accuracy 

We must go back to a deeper study of the anatomy and physiology of the 
sympathetic system on its sensory or afferent side, and, clinically, to a more 
exhaustive investigation of the symptom of pain 111 all its modalities 
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Dr Walton Martin, New York City, referred to a case reported in Ins 
paper which he thought has some bearing on Doctor Crile’s paper A liaby, 
about two months old, was given by mistake a large dose of pituitary extract 
A few hours after the administration of the drug a curious spasm of the 
vessels of the extremities occurred The feet and the fingers of both hands 
were involved rather irregularly, turning blue-black before the death of the 
child That is, there was a condition of spasm of the vessels produced by 
administration of the extract of the pituitary gland, such as we are accus- 
tomed to think of as associated with the over-activity of the suprarenal gland 
It emphasizes the extraordinary difficulty of putting a correct value on the 
secretions from the internal glands We know so little about them that it 
hardly furnishes a sound basis for surgical treatment 

Dr Alexander Primrose, Toronto, Canada, said that while discussing 
the beneficial results of periarterial sympathectomy in certain of these cases 
of failing circulation in the extremities, one may inquire as to whether or not 
similar results may be obtained by other means His experience in a recent 
case of intermittent claudication leads him to believe that such is true 

Some little time ago the observation was made that the periplieral circula- 
tion would be improved by the use of diathermy (vide Gill and Moss, Lancet, 
October 29, 1927) Similarly the peripheral circulation is said to have been 
improved by the use of high voltage X-ray treatment over the region of the 
conus medullaris of the spinal cord Improvement m the following case by 
these methods of treatment was so marked that he desired to put it on record 
W H P , age sixty-seven, male, for three years had noticed a progressive 
M eakness, with aching pain in his legs The distress was at first more 
noticeable in the right calf than in the left When first seen by the speaker 
three years after the onset of his trouble he was able to walk fairly long dis- 
tances Thus he played eighteen holes of golf but was compelled to rest 
at short intervals, complaining of aching pain in the calf of each leg, with 
numbness and coldness of the feet A careful analysis of his symptoms and 
of the local condition led his medical attendant. Dr Samuel Mirsky, of 
Ottawa, to conclude that he was suffering from obliterative endarteritis with 
an arteriosclerotic basis Pulsation was found in the femoral arteries but 
none in the popliteal, the posterior tibial or the dorsalis pedis arteries The 
toes and feet were of a dusky cyanotic hue, with surface temperature some- 
what lower than the rest of the leg The right toe on its external surface 
showed a small indolent ulcer, in realit)’^ a gangrenous patch, possibly induced 
by slight trauma 

Eventually this patient suffered so much distress that his sleep was dis- 
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tin bed He was kept at lest in hospital and Ins physician employed water- 
cooled ultia-violet lay over the gangienoiis aiea Improvement was noted 
The speakei saw him about this time in consultation On his return to 
Ottawa, the ultra-violet lay was continued, and in addition, on January 24, 
1928 tieatment by diathermy was begun along with X-ray therapy over the 
lumbar spine The improvement was marked March 14, 1928, Doctor 
Mirsky wiites "For the past month he has been entirely free from symp- 
toms Theie has been no pain in the toe, he has been able to walk distances 
which before always produced pain 111 the calves, without any discomfort 
the colour and tempeiature of both extremities is remarkably improved ” 
April 19, 1928, he writes “Mr P has been back to his usual duties for a 
period of one month and during this time he has been continually improving 
The suiface temperatuie is maikedly improved and the area where the 
gangrene oiigmally was is now covered by healthy epithelium ” 

Dr Fred B Lund, Boston, Mass , said in regard to the tumors of the 
chiomaffin glands and particularly of the carotid body, which had been dis- 
cussed by Doctor Reed, that eleven years ago he reported a case of a woman 
who was opeiated on at sixteen years of age for a tumor of the left carotid 
body Dr George W Gay was able to remove this by peeling off the 
carotid arteries without tying the carotid At the age of over fifty she had 
come to the speaker with a tumor on the other side, which proved to be a 
tumor of the carotid body, which had grown very large and extended around 
both carotids, so that the removal of the tumor required the ligation of the 
common carotid and also of the external and internal carotids No operative 
accidents occurred and she made a perfect recovery The mortality of these 
cases at the time of this operation was very high and it was m fact so dis- 
couraging that Doctor Da Costa had advised against operating on such tumors 
The high mortality came from anaemia of the brain, resulting from tying of 
the carotid, and also from injuries to the pneumogastnc nerves, which were 
not infrequently damaged 

After this case Doctor Lund never saw another until this year In the 
former case it was easy to make the diagnosis on the pulsation of the tumor 
communicated from the carotid artery and the fact that she had had a similar 
tumor removed on the other side As the second operation required the liga- 
tion of the carotid on the right side, it is evidently fortunate that Doctor Gay 
was able to remove the tumor on the left side without ligating the vessels 
This winter a second case appeared in a man of fifty, who had an abscess 
in his left tonsil and a small tumor under the angle of the jaw, which felt 
like an enlarged lymphatic gland No pulsation was noticed m the tumor 
The tonsil was removed and the tumor remained unaffected The tumor 
felt lobulated and soft, in fact felt very much like a submaxillary gland 
He did not make the diagnosis of a carotid body, cut down on it and found 
that the submaxillary gland was pushed upward and lay in front of a round, 
solid tumor surrounded by a tiemendous plexus of veins After tying a 
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large number of veins and clearing the outside of the tumor and lifting 
it up, the bifurcation of the carotid was lifted light outside the wound with 
It It was possible to perfectly peel the tumor off the carotids, common, 
external and internal, without ligating any of those vessels There was an 
injury to one of the lower branches of the facial nerve, which caused a slight 
droop of the lip foi a short time, but this entirely recovered It was probably 
a blanch of the nerve which was caught in a ligature The pathologist’s 
leport showed an intercaiotid body 

Dr Leonard Freeman, Denver, Col , said that some twenty-five years 
ago, shortly after Jonnesco’s original communications on the subject, he did 
thirty-four cervical sympathectomies on eighteen patients Sixteen of these 
were epileptics and two weie suffering from glaucoma 

In the sixteen epileptics, the operations were done by removing the 
aupenor and the middle ganglia when the latter was present The results 
were not sufficiently good for him to continue the operation, and since that 
time he had not done it Of the cases operated upon one seemed to recover 
pel manently , at least he was well five or six years afterwai d when he was 
lost sight of One case was improved for a number of years The remainder 
of the cases had no perceptible improvement 

In the glaucoma cases, one recovered permanently and is well at this 
time, at the end of twenty-five years In the other one there was no influence 
upon the glaucoma 

In regard to the statement of Doctor Archibald that continuous fibres of 
the vegetative system run along the larger arteries. Doctor Freeman remarked 
that in 1923 a very suggestive expeiiment, which seems to support this, was 
made by Salomon and Schwartz m France A man had gangrene of the 
great toe that was extremely painful A periarterial sympathectomy was done 
under spinal anaesthesia The somatic nervous system was completely para- 
lyzed, no sensation being felt in the lower extremities, and yet when the 
neive plexus surrounding the femoral artery was pinched with forceps, the 
man complained of violent pain in the region of the gangrene in his toe 

Dr Frank S IMathews, New York City, remarked that it seems quite 
definitely proven that the adrenal bodies are necessary to life, and that the 
part that secietes the active hormone, adrenalin, is the medulla This part, 
however, is not essential as has been shown by expeiiment At this we are 
not surprised because theie are other masses of chromaffin tissue in the 
thorax and abdomen which may well supply the deficiency When one 
adienal is removed there is no special result — another illustration of the 
“factor of safety” in body organs Two weeks later a half of the reniaimng 
gland may be removed without causing death of the animal The animal has 
then been deprived of three-fourths of its adrenal cortex The function of 
the cortex is admittedly obscure Marine has removed thiee-fourths of the 
cortex and a little more — what he calls a sublethal reduction of the gland 
In his animals there resulted a hypermetabolism This is perhaps the nearest 

512 



SURGERY OF THE SYMPATHETIC NERVOUS SYSTEM 


we have come to seeing a hypei thyroidism produced m animals No clinical 
exophthalmic goitie has been observed in animals, though in the thyroid gland 
of dogs have been seen the changes which would seem quite chaiacteristic of 
exophthalmic goitie if seen in man So fai, then, as we have intimations 
of the function of the cortex, it acts to inhibit the thyroid and it does not seem 
that an operation which cm tails the activity of the adrenal would be of value 
111 exophthalmic goitie The only other expeiimental work except Marine’s 
which produced a condition resembling exophthalmic goitre is the work of 
Cannon in which he anastomosed the phrenic and cervical sympathetic In 
his animals (cats) changes in the adrenals were noted No subsequent work 
has been done by either Cannon or others along these lines With our present 
knowledge it would seem more reasonable to think that the adrenal cortex 
has an inhibiting action and not a stimulating one on the tliyroid, and hence 
that it IS not desirable to lessen the amount of the cortex in exophthalmic 
goitre An observation of some interest is that the adrenal is large m late 
foetal life at a time when the thyroid activity (heat production) is in abeyance 
At birth the thyroid must begin to function and the need for inhibition 
through the adrenal would be less 

Doctor Archibald speaks of pam m the sympathetic nervous system It 
has always seemed to the speaker unfortunate that the word “sympathetic” 
was ever applied to that system, because it immediately suggests sensation 
or reflex action, whereas the physiologists usually describe the system as an 
efferent one It seemed to him that it simplifies and gives an accuracy 
to our thinking if we consider that system as an entirely efferent one, being 
a means of distributing impulses that come from the spinal cord and then 
pass to various organs and blood vessels Apparently there is no reflex 
action produced without the mediation of the cerebrospinal system If a blood 
vessel IS pinched, we feel pam as Doctor Archibald has shown, hence a nerve 
fibre carrying pain sensation must run in the wall of the vessel and for a dis- 
tance at least passes with the sympathetic nerve fibres If these fibres, 
however, are traced back, they pass through the sympathetic ganglia and find 
their nerve cell in the posterior root ganglia or m the cord and hence are more 
properly spoken of as belonging to the cerebrospinal system rather than to 
the sympathetic one On this point of view the question of whether a nerve 
fibre IS sympathetic or cerebrospinal is decided not on the basis of what 
fibres it accompanies on its way to the periphery but whether its trophic 
centre is located m the chain of sympathetic ganglia oi whether it is located 
in the cerebrospinal axis If this distinction is adopted, the so-called sym- 
pathetic or autonomic system becomes a more definite anatomical and physi- 
ological unit, being efferent in character and physiologically confined to 
bearing impulses over a comparatively few nerve fibres from the cerebrospinal 
system to the chain of ganglia which then diffuse the impulses over a large 
physiological distribution 

Doctor Archibald no doubt meant that these efferent impulses travel 
largely with sympathetic or autonomic fibres and hence he includes them with 
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the system It will clarify our thinking of the autonomic system if \\e con- 
sider it not directly concerned with pain 

Doctor Archibald (in closing) said that the observation related b) 
Doctor Freeman meant that his spinal ansesthesia did not reach so high as 
to block the entrance of the sympatlietic fibres which came in above that point 
Surgeons have increased their knowledge gradually concerning the paths of 
the sympathetic, for instance, we now think that the sympathetic nenes 
run with, or carry the fibres of deep sensibility, and that these are extremely 
apt to run up m the ganghonated cord and to pass into the spinal cord at a 
higher level than the segmental level which receives the posterior root 
fibre of the cerebrospinal nerves coming from the corresponding region of 
the periphery 

For instance, it has been said that the return of bladder function after a 
transverse myelitis or transveise lesion of the cord may be very possibly 
due to the ascent of bladder fibres m the ganghonated chain and their entrance 
more or less high in the thoracic region and above the level of the lesion 

Doctor Archibald said that the closing part of his paper esseiitiall> con- 
sisted m the relation, very briefly, of three cases of the operation of Von 
Gaza Von Gaza, in 1923, viewing the rami communicantes as the best 
point of attack to relieve pain considered as coming from the abdominal 
sympathetic system, conceived the idea that these cases of chronic abdominal 
pain, m which pain recurs after a series of futile operations in the abdomen, 
might be relieved by a section of the rami communicantes if one could ascer- 
tain the exact level at ivhich these pain fibres enter the cord That knowledge 
of the segmental level localization is furnished by the work of Kappis and 
of Lawen They were able to establish the fact that the site of the pain as 
described by the patient corresponded to certain segmental levels, say of dorsal 
eight and nine, dorsal nine and ten, and so on For instance, the pain of a 
gall-bladder lesion might be really due to a state of hyperexcitabihty in the 
sympathetic system at a segmental level corresponding, let us say, to dorsal 
eight and nine , so that when a paravertebral anaesthesia was done, blocking 
the eighth and ninth intercostal nerves just outside the transverse processes 
and infiltrating the rami communicantes Avhich join these nerves at that point, 
pain would often disappear On the other hand it was found that the injec- 
tion of the intercostal nerves in their course distal to that point ^\ould fail 
to relieve the pain Doctor Scnmger, assistant surgeon at the Royal Victoria 
Hospital, after reading the article of Von Gaza’s, operated on one case in 
1926, securing for the patient complete relief He drew iny attention to the 
subject and I operated on a second patient who likewise got relief but unfor- 
tunately died on the tenth day post-operatively from a double bilateral pneu- 
mothorax And finally Doctor Scnmger operated on another patient last 
November with complete relief, the relief having lasted now in one case 
SIX months and m the other two 3"ears and a half I wish to call the attention 
of the members to this particular experience, m case some were unaccjuainted 
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with the subject , and to emphasize the fact that foi these chronic sufferers, 
so often bandied aliout as neurasthenics fiom clinic to clinic, there is still 
hope through ramisectomy, provided the cases are well chosen, and that they 
do not need to he referred continually back to the neurologist and the internist 

Dr Walton Martin (in closing) said that he thought the most impor- 
tant contribution made to-day was in the paper of Doctor Adson and Doctor 
Judd This contiibution seems to him a leal one, and m the rather hazy 
repoits of the results one gets of vaiious operations on the sympathetic sys- 
tem it stands out The evidence furnished of the benefit gamed by a division 
of a poition of the S3unpathetic system in the curious condition of congenital 
megalocolon seems convincing 

In legal d to the relief of pain, the boy who has lost his foot has not gone 
on with any S3'’mptoms that would suggest that he is now having anything 
like a spasm of the vessels, and has had no recurring attacks of pain 
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TUMORS OF THE AUTONOMIC NERVOUS SYSTEIM 

By Mont R Reid, MD 

OP Cincinnati, Ohio 


The accidental finding during the past year, in two cases of chronic 
appendicitis, of what appears microscopically to be carcinomatous growths 
of the appendix, and the rathei recent conception that such tumors have 



Eig I — "Carcinoid” tumor of the appendix Low power magnification Note the similarity to Eigure 8 


their origin in the chromaffin tissue of the autonomic nervous system, have 
led me to present to this Society a brief report on the tumors of this 
nervous system 

On August 5, 1927, Doctor Zinninger, our Resident Surgeon, operated upon a white 
woman, aged thirty years, for cholelithiasis associated with an hj drops of the gall-bladder 
Before performing the cholecystectomy he removed the appendiv because “it was bound 
down by adhesions and its tip obliterated ” The external appearance of the appendix 
resulted in the operator’s usual diagnosis of chronic appendicitis Our pathologist. Doctor 
Conwaj, reported on the histological study of the appendix as follows "The section 
from the distal portion of the appendix shows the muscular and outer coats to be 
apparently normal The mucosa, however, presents a picture w'hich is entirely unusual 
The entire lumen is filled vvith a mass of epithelial cells These cells are grouped m 
small areas irregularh placed and resting upon a dense fibrous tissue framew'ork The 
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cells appear to be of epithelial origin, containing large darkly stained nuclei and a mod- 
erate amount of lightly stained cytoplasm The cells are closely packed and their nuclei 
are generally uniform m shape and size There is no infiltration of the outer coats of 
the appendix by this growth It is limited entirely to the mucosa of the appendix ” 
The pathologist's comment was that the growth resembled an adenoma The histological 
appearance of this tumor, the ability of the cells to take up a silver stain and its resem- 
blance to the 325 previously reported cases leave no doubt that it belongs to the group of 
“carcinoid” or “argentifine” tumors, or paragangliomata of the appendix 

The second case was a young girl, aged twenty-two years, who was operated upon 
by me on March 10, 1928 Six days previously she developed, for the first time, the 



Fig 2 — High power magnification of a paraganglioma of the appendix Same case as shown in Figure i 


typical symptoms and signs of an attack of acute appendicitis When she came under 
my observation twenty-eight hours later, it was evident that the attack was rapidly 
subsiding Five days later the re-occurrence of slight local pain and tenderness caused 
us to operate To our surprise the distal third of the appendix contained a yellowish 
necrotic-appearing segment about one-half centimetre m length, which apparently was 
covered by a very thin layer of fibrin The rest of the appendix seemed to be normal and 
there was no zone of acute inflammation about this segment There were no adhesions 
On opening the appendix the involved segment presented a yellowish-white surface 
which was rather tough It resembled tuberculous tissue but was uniform m color and 
was obviously not necrotic tissue Microscopically the growth is a typical "carcinoid” 
tumor of the appendix The cells reduce silver from an ammomacal solution In this 
instance the growth involved the entire thickness of the appendiceal wall 

The color of the growth m this case was almost identical with the medulla of the 
suprarenal gland and was strikingly like that observed in a few cases of carotid body 
tumors that I have removed 

In considering the neoplasms of the autonomic nervous system, the 
embryo! ogical development of this system must be home in mind Through 
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the cells composing the primitive neural tube, the so-called neurocyte, the 
autonomic system is related to the somatic neivous system Ceitain undif- 
ferentiated cells called neuroblasts migrate ventrally from the neural tube 
giving origin to the sympathetic ganglia and to the chromaffin tissue This 
in the human is located for the most part m the medulla of the suprarenal 
but IS found in the so-called carotid, aortic, cardiac, tympanic and coccygeal 
glands, and m the gelben zellen of the Crypts of Lieberkuhn m the gastro- 
intestinal tract 

Tumors of the autonomic nervous system may be conveniently classified 
as Neurocytoma, neuroblastoma, ganglioneuroma, paraganglioma, neuroma 

From the neural epithelium arises the neui ocytoma, a single case of which. 



Fig 3 — “Carcinoid ’ tumor (paraganglioma) of the appendix The color of the lesion uas jellouisli 


arising in the neighborhood of the gasserian ganglion, was reported by 
Marchand The neuroblasts, however, give rise to neoplasms more frequently 
Ncm oblast oma is the name most commonly applied to the malignant tumor 
that apparently arises from the neuroblasts or undifferentiated cells from 
which the autonomic and chromaffin systems develop Other terms are 
Ganglioma embryonale sympathicum (Pick) Sympathicoblastoma (Pick and 
Bielschowsky, Bailey) Sympathigomon (Herxheimer) 

This neoplasm occurs predominantly in infancy or early childhood, several 
having been congenital Twenty-five, oi 8o per cent of the patients, were 
less than two and one-half years old, but three cases (Ritter and Meltzer) 
have recently been reported in patients over forty years of age 

The site of predilection is in the suprarenal gland, as shown by the fact 
that in twenty-seven of the cases the primary growth was found within this 
organ In one case, both suprarenals were involved In the remaining cases, 
the primary sites were in the sympathetic chain, the coccygeal gland, the 
uterus, upper jejunum and the nasal cavity 

The primarj’^ grow th m neuroblastoma is usuallj’^ quite small, though occa- 
sionally It may become very large From very small, primary tumors (8 mm 
diameter m one case) metastases in the liver, lungs, lymph glands, etc , may 
occur and reach a considerable size The smaller tumors may be confined to 
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the medulla and thus piesent simply as an enlargement of the suprarenal 
gland The largei tumors and metastases are nodular masses of rather firm 
consistency Gioss section shows them to be surrounded by a thin layer of 
fibrous tissue and to contain numerous thm-walled vessels The cut surface 
IS glistening white m color and soft m consistency and from it a pearly juice 
can be expiessed Intermingled Avith the glairy white tumor tissue are a 
variety of colors — orange, red and black, such as are often seen in xanthoma 
— which are due to hemoirhage, the blood pigment being m various stages 









Fig 4 — Histological appearance of a neuroblastoma 


of degeneration In the larger nodules central necrosis occurs, giving rise 
to cavities filled with clear or brownish fluid 

Micioscopically the tumors are alveolar in topography, the septa con- 
sisting of delicate connective tissue and thm-walled blood-vessels The 
cytology of the tumor cells is somewhat variable, all stages of cells from 
neuroblasts proper to more mature and e\en differentiated ganglion cells 
being found in certain tumors The predominant cells in the pure neuro- 
blastoma are small, being little larger than the lymphocytes, and contain a 
relatively large, deeply chromatic nucleus with but a minute amount of 
protoplasm In the most typical growths, certain of these cells are arranged 
in rings surrounding a central mass of fibres, the so-called “rosette” forma- 
tion, a structure particularly characteristic of this type of neoplasm 

The cytology seems to vary with the rapidity of progress of the growth 
and the age of the host Thus the more rapidly growing tumors occurring 
in the new-born or very young infants, are made up almost entirely of the 
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small neuroblast type of cell, while m older patients or less malignant growths, 
mature ganglion cells with fibril foimation may be seen (Landau) Indeed, 
neuroblastomata and ganglioneuromata may occui in juxtaposition oi may 
be intermingled in the same tumor These fibrils have been thought to be 
nerve fibres, but their failure to stain with silver tannate by appropriate 
methods argues against this point of view 

Metastases from the primary growth extend first to the neighboring 
lymph-nodes, and thence to the liver, bony thorax and bones of the calvarium 



Tig 5 — Histologicil appearance of a ganglioneuroma Note the large ganglion cells 


and orbit, the spread being apparently by the lymphatic channels But the 
widespread liver and lung metastases such as are seen following dissemination 
by way of the blood stream also occur 

In a small percentage of the cases the presence of a tumor in the supra- 
renal medulla is heralded by the symptoms of Addison’s disease, notably 
asthenia and cutaneous pigmentation However, in the larger proportion 
of the cases the growth has given little evidence of its presence until wide- 
spread metastases have produced pressure effects either in the abdomen or 
intra-cranial contents 

Two clinical types have been differentiated, the one which because of 
intra-cranial oi retro-orbital metastases, presents with exophthalmos, epilepti- 
form seizures or paralyses, and a second group, in which progressive enlarge- 
ment of the abdomen is the first symptom 

The primary diagnosis of neuroblastoma in the absence of a biopsy is 
almost impossible, but this growth should be suspected, particularly in young 
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children, when a mass is found m the legion of the suprarenal gland with 
chaiactewstic metastases, or the liver is markedly enlarged without marked 
ascites The piesence of Addison’s synch ome would be of definite aid in 
the early diagnosis but this unf oi tunately is piesent in but a small number 
of the cases 

The piognosis in these cases is distinctly bad, only one patient, reported 
by Lehman in 1917, having been successfully operated upon In that instance, 
the tumor was confined to the supraienal gland, which had become enlarged 
and pedunculated and could thus be completely excised 

In all but a few of the reported cases the tumoi had already reached such 
a size or had metastasized so widely, that 
complete removal was impossible, but in 
the one really operable case, the tumor was 
successfully removed No statistics aie 
available upon the effect of radiation on 
these tumors 

Ganglwnexu oma is a relatively benign 
neoplasm arising from the ganglionic ele- 
ments of the autonomic nervous sj^stem 
In contrast to the neuroblastomata, the 
ganglioneuromata occur more commonly 
111 adults, the average age in fifty-two 
cases being nineteen years The youngest 
reported patient was four years of age and 
the oldest sevent3^-six Sixty-two per cent 
of the cases occurred in females, while 
only thirty-eight per cent were m males 
Of twenty-nine cases m which the side 
was indicated, twenty-five occurred on the left side of the body 

These tumors vary considerably in size, the reported cases varying from 
the size of a hen’s egg to that of a child’s head or larger In Sauerbruch’s 
case (reported by Brunner) the tumor measured 17 x 12 x8 cm 

Due to their large fibrous content they are firm in consistency, presenting 
m the gross many of the characteristics of a fibroma In some instances, 
the outer layers of the tumor compose a very firm, almost cartilaginous shell 
enclosing a mass of softer tissue The cut surface is gray and glistening and 
appears to be relatively avascular, with fibrous tissue septa dividing the 
tumor into smaller lobules Microscopically these neoplasms show a rather 
coarse, reticular arrangement of fibrous tissue in the interstices of which 
are contained strands of non-medullated and medullated nerve fibres In the 
majority of cases the former type predominates Intermingled with these 
fibres are found multipolar ganglion cells varying m number in different 
tumors and many of them showing signs of degenerative changes, such as 
vacuolization, etc 



Fig 6 — PTraganglioma of the carotid 
body (c irotid body tumor) Duration of tu 
mor eleven jears A diagnosis of carotid 
aneurism iias made siv years before removal 
of the tumor 
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The ganglioneuromata are usually benign, as shown by the fact thai 
they are of slow growth and may reach a considerable size before gn in^ 
use to symptoms Iir Sato’s case, the tumor was known to have beer 
present for sixteen years before its operative removal, and several author.' 
(Borst, Beneke, Ohse, Braun, Kreche and Brunner) have reported case; 
m which the tumor was as large as a child’s head or larger Also, m at leas 
one case ( Busse-Kredel ) , re-investigation of a ganglioneuroma, incompletel) 
removed at operation five years previously, failed to reveal any recurrence 

In certain of the re 
ported cases, ganghoneu 
romata seem to hav( 
possessed malignant char 
acteristics Thus, in Bene 
ke’s case, cell types anc 
topography suggestive o 
neuroblastoma wen 
found, and Berner aix 
Miller found metastase; 
from such a tumor in th( 
neighboring lymph-nodes 
Jacobstahl noted liver met 
astases, and Seefelder de 
scribed metastases from : 
pelvic ganglioneuroma tc 
the lymph-nodes, bonei 
and soft parts 

These cases have beei 
taken to indicate malig 
nant degeneration o 
ganglioneuromata How- 
ever, since combinations of neuroblastoma and ganglioneuroma are known t( 
exist, it would seem more rational to consider these cases as neuroblastomati 
m parts ot which more mature elements, i c , differentiated ganglion cells, art 
to lie found Indeed, it seems altogether likely that we have all gradation! 
between pure neuroblastomata and pure ganglioneuromata and that the degrei 
of benignancy corresponds quite accurately with the degree of differentiatioi 
to be found in the individual tumors 

The rather rare occurrence of ganglioneuromata m connection wit! 
peripheral nerves may be due to anomalous development, but is alsc 
to be explained on the basis of Alt’s work in which he found nuinerou! 
ganglion cells in the brachial and lumbo-sacral plexuses in dogs, cats, etc 
The diffuse subcutaneous distribution in the case of Kredel-Beneke ma^ 
have originated from the perivascular plexuses m which Glaser has demon 
strated ganglion cells 

Ganglioneuromata produce relatively few symptoms and are often fount 
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in the couise of some secondary condition They sometimes produce paralysis 
by pressme Thus deQueivam noted ptosis and amsocona in a ceivical case, 
and Busse has desciibed Kiedel’s case m which a similai tumoi in the lumbai 
legion pioduced paialysis of the leg, bladder and lectum Occasionally, as 
in Loietz's case, a tumoi spimgmg fiom the giay lamus may invade the 
spinal canal thiough the mtei veitebral foiamina, and pioduce pressure on 
the cord oi cauda equina while at the same time assuming proportions letro- 
pentoneally or behind the pleura 

Since these tumoi s pioduce no inti insically characteristic symptoms one 
can readily nndei stand why a defi- 
nite diagnosis m the absence of 
histological examination has never 
been made Piessuie symptoms 
attributable to the autonomic sys- 
tem should suggest such a diagno- 
sis blit since so many other and 
moie common lesions may produce 
sympathetic paralysis, such evi- 
dence is only contributory Of 
twent_v cases operated upon, sev- 
enteen were cured at the time of 
the last repoit, while only three 
died, two from direct effects of the 
operation and one due to malig- 
nant changes in the tumor with 
metastases In contrast to the 
neuroblastomata we see, there- 
fore, that the ganglioneuromata 
are quite benign in their course 

and offer a relatively good prog- j-jq g — Histological section of the carotid body tumor 
j-jQgjg shown in Figure ^ 

Paiaganghovia — ^While one branch of the neuroblast tree gives rise to 
the sympathetic ganglion cells, the other differentiates into the cells which 
by virtue of their chemical affinity for the salts of chromium, are spoken 
of as chromaffin cells To the organs composed of chromaffin tissue, Kohn 
has given the name of paraganglia, and neoplasms of this tissue are called 
paragangliomata (Alezais and Peyron) 

While, theoretically, paragangliomata may arise from any of the collec- 
tions of chromaffin tissue, the greater number, by far, aiise in the suprarenal 
medulla, the carotid gland, and the Gelben Zellen of the gastro-intestinal tract 

The paragangliomata of the supiarenal medulla are relatively rare, only 
about seventeen cases have been recorded since the first case was reported by 
Berdey in 1892 All reported cases have been quite benign and symptomless, 
being foi the most part autopsy curiosities As a rule, the tumors are small, 
varying from the size of a pinhead to aggregations a few centimetres in 
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diameter In the gross the tumor appears as an enlargement of the supra- 
renal gland, which on section, is seen to be due to a brownish-gray mass dis- 
tending the cortex Microscopically, the tumors are composed of epithelial 
cells which are arranged in cords along delicately anastomosing capillaries 
and which, when stained with chrome salts, take a brownish color 

In certain cases, notably those reported by Hedinger, Manasse, Marchetti 
and Suzuki and Zechmer, sympathetic ganglion cells and their less mature 
precursors have been found in the tumors, and, in these cases, the tumor 
was invading the cortex in a way which would indicate at least potential 

malignancy The association of 
paraganglioma of the adrenal med- 
ulla with neurofibromatosis in 
fourteen reported instances (Her\- 
heimer-Kawashima, Suzuki and 
Zeckmer) is an interesting clinical 
observation 

More numerous and far more 
important from the surgical stand- 
point are the paragangliomata of 
the carotid gland Marchand, in 

1891, was the first to call attention 
to this tumor, while Paltauf, in 

1892, reported four additional 
cases and, through his paper, 

established the condition as a clinical entity A survey of the literature 
leveals some iii reported cases 

Tumors of the carotid gland are found largely m adult life The average 
age IS forty-one years, with the extremes in age of seven and seventy-four 
years Only six such tumors have been reported in patients under twenty 
years of age 

In most instances the tumors had been present for some time before opera- 
tion , in but fourteen instances had the tumor been present less than one year 
and in almost 60 per cent of the cases, a mass had been noted for more than 
three years Three patients dated the appearance of the growth from a time 
more than thirty years previous to operation In many of the cases how- 
ever, in which the tumor had been present for more than a year or so, a 
more rapid growth during the months preceding operation was noted 

For the most part the growth of the tumor is symptomless until it comes to 
cause pressure on the surrounding nerves or upon the pharynx or oesophagus 
Relatively small tumors may press upon certain nerves The vagus was 
most commonly involved (fourteen times) , the hypoglossal next (seven 
times) , the cervical sympathetic (five times) , the glossopharyngeal (five 
times) , and spinal accessory (twice) In some instances the patient may 
complain of pain in the throat, ear or base of the skull, or there may he 
atrophy of the corresponding half of the tongue or dysphagia The latter 



Tig q — The dotted line indicates how the bifurca 
tion of the carotid artery was embedded in a paragan 
glioma of the carotid gland 
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symptom may also be due to pi otrusion of the growth into the pharynx Pres- 
siiie upon the sympathetic chain may also give rise to amsocoiia or enoph- 
thalmos, and in a few instances there has been aphonia and dyspnoea due to 
pressuie fiom large tumors 

Tumors of the caiotid body have been vaiiously regaided as perithelio- 
mata, endotheliomata, epitheliomata, penthelial angiosarcomata or adenomata, 
due no doubt to slight vaiiations in the histological structure However, while 
hyperplasia or neoplastic growth of the structural elements of the carotid 
body aside fiom the chro- 
maffin tissue does occm, 
the behavioi of these tu- 
moisand thegeneial sim- 
ilarity of their gross and 
histological appearance 
would seem to indicate 
that in most caiotid body 
tuniois, we are dealing 
with a certain pathologi- 
cal entity Certain cases, 
notably two of those of 
Gilford and Dobromy- 
slov’s case seem to have 
been sarcomata, while Gil- 
ford has also reported a 
case which was probably 
a carcinoma 

Grossly, these tumors 
present as nodular masses 
which are of firm consistency and even texture, chai actenstics which prompted 
the suggestion of the appelation of “potato tumors” by Hutchinson and Gil- 
ford On section, they are usually well encapsulated with fibrous tissue and 
the cut surface usually presents a yellow or orange color, varying to red 
with the vascularity of the tumor In many instances, the great vascularity 
has suggested angio-sarcoma or even aneurism The adjacent lymph-nodes 
are occasionally agglomerated with the tumor but are rarely involved by 
the growth 

Histologically, an alveolar topography is quite characteristic, the growth 
being composed of polyhedral granular cells arranged in compact groups and 
surrounded by hyperplastic capillary endothelium The amount of stroma 
varies but is often scanty, the characteristic cells being in intimate contact 
with the capillary endothelium 

Because of the site of the carotid gland, tumois arising from it present 
a rather definite clinical picture and important neighboring structures so soon 
become involved that the surgical attack upon these tumors furnishes a very 
difficult problem 



Fig 10 — ^The gelben zellen in the Crypts of Lieberkuhn of the 
appendix, darkly stained with siher (After Foibus ) 
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Keen, writing on these tumors, mentions the following points which 
may aid in the diagnosis (i) The position at the bifurcation of the carotid 
artery, (2) movability laterally but not vertically, (3) ovoid shape, (4) smooth 
and not lobulated, (5) single, (6) transmitted pulsation, (7) bruit and thrill 
(8) bulging of the wall of the pharynx, (9) pupils occasionally constricted, 
(10) slow growth, (ii) long duration, (12) a rather firm elastic consistency 
Speaking negatively he says they are (i) Not tender, (2) not painful and 
(3) the deformity is the main complaint 

The position of the artery in these cases deserves further comment 
^^^^ereas other ceivical growths may dislocate the artery, they usually leave 
it freely movable In carotid body tumors the carotid artery is caught, fixed 
and carried lateral ward so that it lies in a gioove on the lateral or antero- 
lateral aspect of the tumor 

Since many of these tumors are extremely vascular, a palpable pulsation 
and associated bruit are frequently evident, and have been commented upon 
111 twenty-two cases 

The surgical removal of carotid body tumors is fraught with a considerable 
danger and difficulty, because the frequent involvement of the carotid artery 
in the substance of the growth necessitates the ligation or excision of tins 
vessel 01 even the entire neurovascular bundle Of forty-three cases in which 
it was necessary to ligate the carotid artery, nineteen or forty-four per cent 
died In addition, two other patients suffered hemiplegia The concomitant 
ligation of the common carotid and internal jugular m fifteen cases was 
attended with a mortality of 54 per cent 

The mortality 111 the collected cases was about 40 per cent , certainly a 
high rate for an operation performed m the gi eater number of instances for 
cosmetic reasons Such considerations have led several surgeons — Da Costa, 
Reclus and others, to advise against operation m the simple cases where a 
definite diagnosis has not been made before fixation and involvement of the 
neurovascular bundle has taken place 

Obendorfer (1907), separated from the true carcinomata of the 
gastro-mtestinal tract a group of neoplasms to which he applied the name 
of co)ctiwid tumoiSj which, according to our classification, are called 
paragangliomata 

Hubschmann m 1910 (Rcviic med de la Suisse 10m, igio, vol x>-X, 
p 317), suggested that these tumors had their origin m the so-called “Gelben 
Zellen” of the Crypts of Lieberkuhn, the chromaffin character of which had 
been proven by Schmidt m 1905 Gosset and Masson in 1914) 
wed j vol xxii), studied these cells and the carcinoid tumors and concluded 
that the tumor cells are probably identical with the chromaffin tissue of the 
paraganglia While the idea of the origin of the carcinoid tumors from 
chromaffin tissue has not been universally accepted, the findings of Gosset 
and Masson have been confirmed by other authors, notably by Hasegaua 
(1923), Damsch (1924), and Forbus (1925), and the weight of evidence 
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seems to point to then endoci me oi igm As such, they deserve consideration 
among the tumois of tissue i elated to the autonomic neivous system 

Pathological!}, these tumois piesent as single or multmodulai enlarge- 
ments, occuiiing most commonly m the appendix and ileum, but being also 
found elsewheie in the gasti o-intestinal tiact Occasionally they appear as a 
bulbous enlaigement of the distal poition of the appendix The incidence 
of their occuiience m appendices lemoved at opeiation is estimated at o 4 
per cent The tumois are found in the submucosa but may extend into the 
miisculaiis or more larely into the mesentery Micioscopically they are 
made up of rathei round, oval 01 low cylindiical cells with lound or oval 
nuclei, which stain quite deeply but do not exhibit much variation in size 
nor many mitotic figuies These cells are found in nests or alveoli, sur- 
rounded by mtei lacing tiabeculje of fibrous or smooth muscle tissue Because 
of the peculiar ability of certain of the cells to reduce silver from ammomacal 
solution, the name of aigentaffine tumors has been suggested Clinically, 
these tumors are quite benign and seldom, if ever, produce symptoms 
of themselves 

Ncuioiuata may develop m the sympathetic nerves just as well as in the 
peiipheral nenes IMassary and Valser (Soc iiicd dcs Hopdaux, January 
29, 1923), reported a case of a tumor m the wall of the stomach, which they 
considered to have been derived from Schwann’s syncytium, and because of 
the identity of this tissue with the central neuroglia, they regarded it as a 
glioma The neuromata of the sympathetic nerves have been studied by 
Masson (Thesis, Pans, 1909), and Quinn (Thesis, Pans, 1921) has described 
the embryonal sympathomata Both these classes of neoplasms present as 
non-mahgnant tumors, which occur more commonly m the uterus than in 
other viscera 

Careful study by Masson and by Askanazy, of the proliferation of the 
nerve elements about the margins of gastric ulcers and m the walls of previ- 
ously mflammed appendices — particularly those of the chronic obliterative 
type — has convinced these authors that, m some instances, such an overgrowth 
may reach a true neoplastic grade Dupuy (Intci national Clinics, vol iv, 
December 25, p 164) has described a case of ulceration and chronic perfora- 
tion of the gastric wall, m which there was a considerable hyperplasia of the 
cells and fibres composing Auerbach’s plexus 

Leriche, Bettman and others, who have performed periarterial sym- 
pathectomy on the iliac arteries or upon the abdominal aorta, for intractable 
pelvic pain, base the rationale of the operation upon the idea that the pain 
is caused by neuromata formed in connection with the pelvic or uteime nerves 
— such as have been demonstrated m the uterus by Masson 

SUMMARY or THE TUMORS OF THE AUTONOMIC NERVOUS SYSTEM 


I 

In the appendix 

325 

2 

In the carotid body 

III 

3 

In the suprarenal medulla 

70 
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4 In the small intestine 17 

5 In the stomach 2 

6 In the central nervous system 18 

7 In the cervical sympathetic chain 8 

8 In the thoracic sympathetic chain ir 

9 In the abdominal sympathetic chain 27 

10 Miscellaneous tumors 21 


With the two cases of “carcinoid” tumors of the appendix reported in this 
paper, we have collected 325 cases of paragangliomata of the appendix In 
reviewing the literature, we have found twenty-five cases in which the 
appendiceal growth was definitely a carcinoma, some of which were of the 
colloid type At the Mayo Clinic the incidence of appendiceal tumors ,was 
o 44 per cent among the first 5000 cases of appendectomy reported , o 6 per 
cent among the next 3039 cases One case of the sixty-four appendiceal 
tumors reported from this clinic was definitely malignant Stewart and 
Taylor report a “carcinoid” tumor of the appendix that caused a metastatic 
nodule m the pelvis, and claim to have found m the literature seventeen cases 
of “carcinoid” tumors associated with metastases I agree with Forbus who 
doubts if true paragangliomata of the appendix and gastro-intestinal tract 
ever metastasize This author has called attention to a peculiar adeno-car- 
cmoma which superficially resembles “carcinoid” tumors but does not give 
any of the characteristic chemical or staining reactions It will, however, 
produce extensive metastases 

We have collected iii reported cases of carotid body tumors which, we 
believe had their origin from the chromaffin cells This does not include 
the few cases of malignant tumors that have apparently developed in the 
stroma of this gland Of the ill cases, no may be classified as paragang- 
liomata and one as neuroblastoma Birniois states that no improvement has 
resulted from radiotherapy and also, that no distant metastases have ever 
been observed Colhson and Machenty mention one case from the litera- 
ture, in which metastases to the In^er occurred We could not find the original 
report of this case 

Of the seventy tumors of the suprarenal medulla, forty appear to be 
neuroblastomata, thirteen ganglioneuromata, and seventeen paragangliomata 
The neuroblastomata were highly malignant, the other tumors were rela- 
tively benign 

Of the small intestine there are reported two neuroblastomata and fifteen 
paragangliomata (“carcinoid” tumors) 

One neuroma and one peripheral glioma (neuroblastoma) are reported 
as occurring in the stomach 

There are eighteen tumors of the autonomic nervous system, which have 
been located m the region of the central nervous system — five neuroblasto- 
mata and thirteen ganglioneuromata Of the ganglioneuromata, three were 
in the cerebrum , two in the cerebellum , two m the tuber cinerium , one in the 
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medulla, one m the gasseiian ganglion, one in the pineal body, two in the 
dm a and ependyma , and one in the spinal canal 

Eight tumois of the ceivical sympathetic chain have been recoided — two 
neuroblastomata and six ganglioneuromata 

Eleven tumors of the thoiacic sympathetic chain have been reported — 
thiee neuroblastomata and eight ganglioneuromata 

Of the twenty-seven tumors of the abdominal sympathetic chain, seven 
weie ncuioblastomata , sixteen ganglioneuromata, and four paragangliomata 
Of the twenty-one miscellaneous tumors listed in the chart, theie are five 
neuroblastomata one in the retina, one m the nasal cavity, one in the uterus 
and two in the coccygeal gland , twelve ganglioneuromata — one in the spheno- 
maxillaiy fossa, one in the eye-hd, one in the naies, one in the mesentery, 
three m the pelvis, one m the sacral legion, t^wo m the subcutaneous tissue, 
one in the chin and one in the knee-joint, and foui paragangliomata — one 
in the aortic ganglion, one m the retroperitoneal tissue and two in the upper 
pole of the kidney (possibly m the suprarenal gland) 

Very little has been wiitten about neuromata of the autonomic nervous 
system Consequently our statistics do not convey any accurate idea as to the 
incidence of this condition 

TUMORS OF THE SUPRARENAL MEDULLA 


Classified Accoidiiig to Type, and the Anthois Repot ting Them 

Neil) oblastoniata 


Dalton, 1885 

1 

Hertz and Secher, 1918 

I 

Marchand, 1891 

I 

Wolbach and Morse, 1918 

3 

Orr, 1900 

I 

Gunby, 1920 

r 

Amberg;, 1904 

I 

Carter, 1921 

3 

Richards, 1905 

I 

Van Dam, 1924 

2 

Kuster, 1905 

I 

Boyd, 1926 

I 

Lapointe and Lacene, 1907 

I 

Lederer, 1926 

I 

Tileston and Wolbach, 1908 

I 

Bendixes and Lamb, 1926 

I 

Wright, 1910 

1 

Meltzer, 1926 

2 

Landau, 1912 

2 

Kawatin and Twiss, 1927 

3 

Herxheimer, 1913 

I 

Saphis, 1927 

I 

Wahl, 1914 

I 

Gibson, 1927 

2 

Dunn, 1915 

I 

Sturtevant and Heller, 1927 

I 

Glosmet, 1915 

I 


— 

Harbitz, 1915 

Lehman, 1917 

2 Total cases 

I 

Ganglioncw omata 

40 

Weichselbaum, 1881 

I 

Oberndorfer, 1907 

I 

Busse and Kredel, 1898 

I 

Miller, 1908 

I 

Schmidt, 1899 

I 

Hook, 1911 

I 

Bruchanow, 1899 

I 

Dunn, 1915 

I 

Beneke, 1901 

I 

Berner, 1922 

I 

Fabris, 1903 

I 


— 

Ribbert, 1904 

2 

Total cases 

13 


629 
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Paiagangliomata 


Berdez, 1892 I 

Manasse, 1896 i 

Marchetti, 1904 i 

Laignel Lavastine, 1908 i 

Alezais et Peyron, rgii i 

Suzuki, 1910 3 

Hedmger, 19 ii i 

Kawashima, 1911 i 

Herde, 1912 i 


Wegehn, 1912 i 

Thomas, 1913 l 

Ewing, 1922 1 

Zweiker, 1925 i 

Bonnamour et al, 1927 i 

Oberling et Jung, 1927 i 

Total cases 17 

Gland total 70 Cases 


DISTRIBUTION OF TUMORS OF THE AUTONOMIC NERVOUS SYSTEM 


Classified Accoidiug to Type, and the Aiillwis Repotting Them 


Location 

Central nervous system 
Central nervous svstem 
Central nervous system 
Retina 

Cavity of nose 
Cervical sympathetic chain 
Cervical sympathetic chain 
Thoracic sympathetic chain 
Thoracic sympathetic chain 
Thoracic sympathetic chain 
Abdominal sympathetic chain 
Abdominal svmpathetic chain 
Abdominal sympathetic chain 
Abdominal sympathetic chain 
Abdominal sympathetic chain 
Abdominal sympathetic chain 
Abdominal sjmpathetic chain 
Uterus 

Coccygeal (gland) region 
Coccjgeal (gland) region 


Neni ob’astomata 

Antho) 

Marchand, 1907 
Bailey and Cushing 1926 
Silverberg, 1926 
Boyd, 1926 
Wolbach, 1911 
Martius, 1913 
Capaldi, 1927 

Anderson and Sheenan, 1923 

Cabot, 1927 

Capaldi, 1927 

Hecht, 1909 

Schilder, 1909 

Wright, 1910 

Landau, 1912 

Anitschkow, 1913 

Boyd, 1926 

Karelitz, 1927 

Pick, 1912 

Alezais and Imbert, 1907 
Harbitz, 1915 


Numbci of 
Cases 
I 

3 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 


Total cases 


22 


Ganghoneiii omafa 


Central nervous system (cerebrum) 

Central nervous system (cerebrum) 

Central nervous system (cerebrum) 

Central nervous sistem (cerebellum) 

Central nervous system (cerebellum) 

Central nervous sjstem (tuber cinenum) 
Central nervous system (tuber cinenum) 
Central nervous svstem (medulla) 

Central nervous svstem (gasserian ganglion) 
Central nervous sjstem (pineal bodj) 
Central nerv ous system (dura and ependyma) 
Central nerv ous sv stem ( dura and ependy ma) 


Worcester, 1901 
Dumas, 1904 
Schmincke, 1910 
Acliucarro, 1913 
Lhermitte, 1920 
Robertson, 1915 
Greenfield, 1919 
Pick and Bielschowsky, 1911 
Risel and Zvvickaw, 1909 
Cushing and Wolbach, 1927 
Haencl, 1899 
Bielschovvskv, 1925 
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Gmujlioucin omala — Continued 


Central ncr\ous s\stcin (spinal canal) 

Cushing and Wolbach, 1927 

I 

Spheno-maxillary fossa 

Dunn, 1915 

I 

Eyc-lid 

Krauss, 1911 

I 

Narcs 

Axel Key, 1879 

I 

Cervical sympathetic chain 

Benda, 1904 

I 

Cervical sjnipathetic chain 

Glinski, 1906 

I 

Cervical sympathetic chain 

Woods, 1906 

I 

Cervical sj mpalhctic chain 

Freund, 1913 

I 

Cervical sympathetic chain 

Sommer felt, 1920 

I 

Cenical sympathetic chain 

Stout, 1924 

I 

Thoracic sympathetic chain 

Loretz, 1870 

I 

Thoracic sympathetic chain 

Tschistowitsch, 1908 

I 

Thoracic sympathetic chain 

Friedrich, 1911 

I 

Thoracic sympathetic chain 

Rosenson, 1923 

I 

Thoracic sympathetic chain 

Brunner, 1924 

I 

Thoracic sympathetic chain 

Stout, 1924 

I 

Abdominal sympathetic chain 

Busse, 1897 

I 

Abdominal sympathetic chain 

Cnpps and Williamson, 1899 

I 

Abdominal sympathetic chain 

Beneke, 1901 

1 

Abdominal sympathetic chain 

Rosenbach, 1901 

I 

Abdominal sympathetic chain 

Glockner, 1902 

X 

Abdominal sympathetic chain 

Ohse, 1906 

1 

Abdominal sympathetic chain 

Falk, 1907 

I 

Abdominal sympathetic chain 

Braun, 1908 

I 

Abdominal sympathetic chain 

Oelsner, 1908 

I 

Abdominal sympathetic chain 

Miller, 1908 

I 

Abdominal sympathetic chain 

Sato, 1912 

X 

Abdominal sympathetic chain 

McNaughton- Jones, 1912 

1 

Abdominal sympathetic chain 

Jacobsthal, 1909 

X 

Abdominal sympathetic chain 

Peters, 1913 

X 

Abdominal sympathetic chain 

Adams, 1914 

1 

Abdominal sympathetic chain 

Berner, 1922 

X 

Mesentery 

Peterson, 1913 

I 

Pelvis 

Beneke, 1901 

I 

Pelvis 

Schorr, 1910 

I 

Pelvis 

Stoeckel, 1923 

I 

Sacral region 

McNaughton-Jones, 1912 

I 

Subcutaneous tissues 

Knauss, 1898 

I 

Subcutaneous tissues 

Kredel and Beneke, 1902 

I 

Chin 

Chian, 1898 

X 

Knee-joint 

Hagenbach, 1910 

I 


Total cases 

55 

Pai aqangltoviata 


Aortic ganglion 

Stangl, 1902 

I 

Retroperitoneal 

Vecchi, 1905 

I 

Upper pole kidney (suprarenaP) 

Weisel, 1902 

I 

Upper pole kidney (suprarenal ?) 

Stoeric 

I 


Total cases 4 

{Gland total) 8i Cases 
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OPERATION FOR THE RADICAL CURE OF TRIGEMINAL^ 

NEURALGIA 


ANALYSIS OF FIVE HUNDRED CASES 

By Charles H Frazier, MD 
OF Philadelphia, Pa 

Foiczvoid by William G Spiller, MD — It is a pleasure to write a 
foreword to an article by Dr Frazier on tic douloureux In the years 1901, 
1902, 1903 and 1904 he and I published a series of papers presenting the 
results of our studies on the trigeminal nerve 

The subtotal division of the sensory root of this nerve is a great advance 
in the surgery of tic douloureux This operation was devised and first per- 
formed by Frazier m 1915, and m 1925 {Anlnvcs Ncniol and Psyclmt , 
March, 1925) he recorded twenty-five cases in which he had performed it 
successfully It had solid foundation In the paper published by him and 
myself m 1901 (Plnla Med Journal, Dec 14, 1901) where he described 
the first case in which the total division of the sensory root was done 
deliberately with complete success in substitution for removal of the ganglion, 
statements were made by me regarding the anatomical arrangement of the 
fibres m the sensory root of dogs on which operation had been performed 
The sensory root m a few dogs was not completely divided in its inner 
portion, and from a study of the spinal root in the medulla oblongata con- 
clusions were drawn relative to the definite arrangement of its fibres I w'as 
able to show that the nerve fibres of the sensory root m both its intracerebral 
and extracerebral portions maintain the same relative positions throughout 
the course of this root This fact also was elaborated in our paper published 
m the Sown Amo Med Assoc , Oct i, 1904, and the situation of the fibres 
of the ophthalmic division was determined 

One might suppose that Frazier as a result of this experimental w'ork 
in 1901 would have suggested the subtotal division of the sensory root At 
that time we did not have satisfactory assurance that regeneration of the 
sensory root was impossible, and in 1903 we published the results of further 
experimental studies to settle this point We found that the posterior spinal 
roots 111 the dog when cut did not regenerate {Umvosity of Penna Med 
Bui , June, 1903) It was probable that the sensory root of the trigeminal 
nerve being similar wmuld behave m a like manner 

Although we had received very generous recognition of our wmrk by 
Van Gehuchten (Le Nemaxe, vol v) we felt that it was necessary to estab- 
lish the operation of total division of the sensory root upon a firm basis as 
a proper surgical procedure, and it was not until Frazier had performed this 
operation many times, and had noticed in his cases the usual escape of the 
ophthalmic division in the pain of tic douloureux that he could venture 


* Read b\ title 
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to spate the inner portion of the sensory root The paper by Frazier and 
Whitehead {Bioin, vol xlvin, part iv, 1926, p 458) established further 
the anatomical divisions of the ganglion and sensory root by embryo- 
logical development 

It may be that the ophthalmic division of the trigeminal nerve is phylo- 
genetically older than the other two divisions, although I do not have proof 
of this, and is therefore more resistant to pain, as phylogenetically new 
tissue is moie susceptible to adverse conditions This possibility is sug- 
gested by the fact that '\^^ntehead found that the ophthalmic portion is more 
precocious m its development The cells in this region develop their fibre 
piocesses earhei and the cells become arranged in clusters sooner than do 
the cells of other legions 

It was in 1919 that Frazier^reported that he l^~succeeded-jn operating 
with preservation of the motoi root, but m our paper published Hi'-ipoi 
cited above I mentioned that he had saved the motor root of the dog m opera- 
tion on the sensory root, and that the motor root m man probably would 
likewise be saved, yet m 1902 this seemed impossible to Keen and Frazier 
(footnote, Phila ]\Icd Joum , Oct 25, 1902, Frazier and Spiller) The 
preservation of the motoi root is a great advance m the surgery of the 
trigeminal nerve, as shown by Frazier {Joian Amei Med Assoc , Nov 20, 
1926, vol Ixxxvii, p 1730) 

OPERATIVE DISCUSSION BY DOCTOR FRAZIER 

In the Neurosuigical Clinic of the University of Pennsylvania Hospital 
more than 500 major operations have been performed for the relief of major 
trigeminal neuialgia To be precise, the exact number of major operations 
(April 30, 1928) performed is 51 1 From the first to the last operation 
twentj^-seven years have elapsed and during this period there has been an 
unusual wealth of material for observation and treatment , altogether upwards 
of 1200 cases of major neuralgia, not including some 248 of the atypical 
forms A number of contributions have appeared from the clinic during the 
period, touching on various aspects of this subject, but it seems, upon the 
completion of these 500 major operations, a fitting time to summarize our 
impressions of this disease, to write up the expeiience of the operator m 
matters of technic, to record our knowledge of the patients’ reactions before 
and after the operation This purports to be a chronicle of events for this 
quarter of a century, as they relate to the problem of trigeminal neuralgia 
only m this clinic 

Chmeal Conceptions — I have nothing to add to that description of Fother- 
gill of the year 1776 It is a vivid, accurate description of what might be 
said to be a prototype We should accept Fothergill’s picture as a faithful 
portrayal of the disease There are, however, many side lights There 
IS a tremendous variation in the severity of the pain But insofar as one can 
judge from the observation of a patient during his paroxysms, in the minority 
rather than in the majority does the patient appea) to be a subject of terrific 
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pain I recall a patient who sat for three weeks in a darkened room, care- 
fully screened to prevent a fly lodging on the face, not venturing to speak, on 
a liquid diet taken through a glass tube inserted in the angle of the mouth 
on the unatfected side — a pathetic subject, living in mortal terror of a 
paioxysm This was a case of exceptional seventy The great majority of 
patients continue without interruption of their daily tasks When, as on one 
occasion, I was asked to see a patient who was content to he abed in a com- 
fortable private room for three weeks, with the daily solicitation of nurses 
and doctors, I questioned at once the diagnosis and my suspicions proved 
true, for, after an operation performed elsewhere, contrary to my advice, 
the patient complained more of the numbness than she had previously com- 
plained of the pain Despite the paroxj^smal pain, patients with major 
trigeminal neuralgia are ambulant patients and piefer the distraction of their 
daily actnities to the monotony of the sick room 

So far as one can judge from the facial expression, in many cases the 
patient’s estimation of the violence of his paroxysm tends to exaggeration 
No doubt the accumulative experience breaks down his morale, exhausts his 
endurance and the pains, at first tolerated with a certain amount of composure, 
later seem unbearable A patient when asked how severe his paroxysms were, 
said, “It is a thousand times worse than a jumping toothache,” and yet so far 
as one could judge from observation this seemed to be a gross exaggeration 
Is there any other disease in the category of human ailment where the 
diagnostician must rely wholly upon the patient’s words, with evidence wholly 
subjective and not an objective sign^ Is there any greater opportunity for 
malingering’ You or I could so faithfully describe the symptoms as to 
satisfy the examiner tliat ue were fit subiects for the major operation What 
controvertible evidence could be discovered to expose the fraud ’ 

After jears of dailj' contacts and Imng with these patients, I have been 
forced to the conclusion that they are troubled m their souls as much by 
apprehension as by the actual exhibition of pain This may appear to be an 
unwari anted statement, acknowledgedly difficult to support with proof, yet 
frequent questioning and conversations with the patients seem to substantiate 
this belief 

The classical description of major tiigemmal neuralgia specifies total free- 
dom from pain between the paroxysms This is not altogether true A 
number of patients record a sense of soreness in the painful /one in the 
mter\als It specifies that there are intervals of weeks or months between 
attacks Exception must be taken to this too , as time goes on the paroxysms 
are of daily occurrence without interruption 

Of the etiolog} of trigeminal neuralgia we know as little today as we did 
t\\ enty-five 3fears ago It is with some embarrassment that we must acknow 1- 
edge, despite the wealth of opportunity for observation, no outstanding addi- 
tion to any essential feature of the disease IMajor trigeminal neuralgia is a 
disease of unknown etiolog}^ spontaneous m origin and continuing uninter- 
rupted throughout the patient’s life unless arrested by well-recognized pro- 
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ceduies Not a single instance of spontaneous cessation has been lecorded 
Its dillerentiation fioni otliei foims of neuralgias should be unerringly 
made Its eaimaiks aie so unmistakable that eirois in diagnosis are now 
umvaiianted Should there be a vestige of doubt this may be removed by 
an mtianeuial injection of novocain oi a weak solution of alcohol The nearest 
appioach to the clinical pictine of tiue tiigeininal neuialgia is that of tumors 
of the Gasseiian ganglion In the intensity of the pain, in its paioxysmal 
chaiactei, and anatomical distiibution, theie is a very sti iking similarity, but 
a caieful examination will in time detect some objective disturbances of sen- 
sation, often fiist of the conjunctiva One may be misled occasionally and 
chiefly because of the pain disti ibution of malignant growths, extracranial that 



invade the second or third divisions at their exit from the skull Obscure 
carcinomata of the maxillary antra may erode the posterior wall of the 
sinus and, still unrecognized and unsuspected, infiltrate the mandibular and 
maxillaiy divisions 

There is no excuse foi confusing major trigeminal neuialgia with other 
pain pictures , with sphenopalatine neurosis, if there be such a clinical entity, 
with so-called glossopharyngeal neuralgia, an instance of which is not included 
111 our 1214 cases, or with that medley of neuralgias which, for want of a 
better understanding, are called “atypical ” These all are horses of a dif- 
ferent color and should readily be recognized as such 

Physiological Pioblcms — It is acknowledged that the trigeminal nerve is a 
nerve of perception for pain, for touch and for temperature From numerous 
observations made after section of the sensory root, we find no reason to 
qualify this statement m the slightest particular That the trigeminal nerve 
supplies sense of taste to the anterior two-thirds of the tongue may be 
accepted without question In an effort to find some explanation for the 
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atypical neuralgias we have surveyed the entire afferent system — the 
trigeminus, the facialis, sympatheticus (No attempt has l^een made to invade 
the field of the other cranial nerves ) When opportunity offered, tests for ail 
forms of sensation have been made (For these tests I am indebted to Dr 
E C Russel] ) 

1 In paralysis of the trigeminus alone (Fig i) 

2 In parab'sis of the trigeminus plus facial paralysis (Fig 2) 

3 In paralysis of the trigeminus plus periarterial sympathectomy (common carotid 
arter> (Fig 3 ) 

4 In paralysis of the faciahs without trigeminal or S5nnpathetic disturbance (Fig 4) 

As for the sympathetic system, we have no evidence that any form of sen- 



sation, that is the appreciation of pain, of touch or of temperature, is in any 
way influenced after excision of the superior ganglion with or without 
stripping of the periarterial plexus of the common carotid That vague and 
varying pains have been experienced upon electric stimulation of the sym- 
pathetic we have recorded elsewhere Similarly have we made note of the 
pains referred to uithin the trigeminal zone upon ligation of certain vessels, 
especially the superior thyroid arter}'- Anent the question of vascular origin 
of certain pain syndromes not of trigeminal origin observations have been 
made in the clinic as to the relation of vascular distribution to these pain zones 
These observations proved futile 

To the facial nerve has been ascribed the perception of pressure sense 
(by Spiller, Ivy and Johnson, Davis, Gerard, Douques and Hartmann — Aidi 
Nciit ol and Pysch , 1928, vol xix. No 4, p 699 ) When opportunity offered, 
m cases with paralysis of both trigeminus and facialis, the perception of pres- 
sure and of pressure-pain has been recorded These obsen^ations have been 
quite constant and are represented in the accompanying chart (See Fig i ) 
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In this one sees lecorded in teims of the pressure manometer the variations 
in degiee 

Aiiatoinicol Data — A study of the development ot the sensory root and 
Gasseiian ganglion m the fetus has been lecorded {Bimn, Vol XLVIII, 
Part 4, 1926 ) This study gave us a conception of the structures of root 
and ganglion, not hitherto appreciated, and of gieat practical import in the 
interpietation of ceitam clinical aspects of trigeminal neuralgia We found 
the sensoiy loot composed of three separate and distinct bundles, one for 
each of the thiee poitions of the ganglion, the ophthalmic, maxillary and 
mandibulai We found the motor root, as it passed behind the ganglion, 
received fibres from the ganglion (Fig 5 ) We found that in the develop- 
ment of the ganglion the ophthalmic portion exhibits a certain isolation from 
the other two poitions, as though nature intended some diiferentiation in 




Tic 3 — Record of pressure sensation following subtotal section of the sensory root The dotted area 
represents complete loss of sensation for touch, pain and temperature Note blockage of the sympathetic 
in addition to a complete sensory paralysis of the fifth does not alter relationship of pressure readings 
Figures represent kilograms of pressure as registered by the algometer in comparative test on operated 
and unoperated side 

function, as in certain lower forms of animal life when there is an entirely 
separate and distinct ganglion for the ophthalmic distribution We found a 
free intermingling of the fibres given off from the middle and outer portions 
of the ganglion to the maxillary and mandibular divisions We saw in these 
embryological features an explanation for the more frequent association of 
pain in the maxillary and mandibular divisions, and the infrequent asso- 
ciation of pain in the ophthalmic division with pain in the other two divisions 
(Fig 6 ) 

One might claim an intimate acquaintance with the gross anatomy of the 
middle fossa after 500 or more observations in as many operations On a 
small scale the variations may not appear striking, but if the scale were ampli- 
fied to any considerable degree, the variation in structure would be amazing 
It would be a gross exaggeration to say that no two middle fossfe look 
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exactly alike and yet one never exposes a middle fossa without the feeling 
that in minute particulars it is different 

But speaking m more specific terms, there unquestionably are two gross 
patterns of the middle fossa, one common to the brachycephalic and one com- 
mon to the dolichocephalic skull (Fig 7 ) In the broad brachycephalic skull 
the plane of the middle fossa is horizontal and the angle of the petrous process 
of the temporal bone less acute In the narrow and longer dolichocephalic 
skull there is a sharp pitch or declivity to the plane of the middle fossa and 
the petrous process describes a more acute angle A clearer concept of the 
difference between these two extreme types, between which there are of course 
gradations, might be had were one to fashion a brachycephalic skull of a 



plastic material Lateral compression of the plastic structure would narrow 
the transverse diameter, increase the longitudinal diameter, increase the verti- 
cal diameter, thus deepening the floor and increasing the angle of the petrous 
bone (See Fig 8 ) The practical significance of these differences in ana- 
tomical types is obvious In the broad, flat skull the ganglion is more 
readily exposed and \vith less elevation of the temporal lobe, and the foramen 
ovale and the region of the ganglion is more nearly on a line almost <it 
right angles to the zygoma from its midpoint Whereas in the long narrow 
skull, with its deep fossa, with the petrous bone at a sharper angle, our objec- 
tives he not only on a deeper plane, but have been moved further forward 
At first glance of a patient with a broad skull, one’s original impression 
might he that the sensory root would be more distant and therefore more 
difficult of exposure than with the narrow skull As a matter of fact, it 
IS the reverse This, perhaps, is the most striking variation in the operatne 
field, viewed as a whole There are many minute variations of which the 
following may be cited as an example External to the foramen ovale there 
IS a bony eminence This may vary from a dome like structure or a bony 
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iiclge, to the most minute spicule of bone If veiy small it is disregarded 
If laigei It is remo^ed with a chisel even though it may be only two, three 
01 foul millimeties m height 

An inteiesting obseivation was made by one of my staft (Gardner) It 
was discoveied aftei opeiation, by accident, that one patient had had a 
hemoiihage in the middle eai Aftei this obseivation the auditory canal was 
examined routinely, and m seveial othei cases the same comi^hcation occurred 
In searching foi an explanation, Gaidner found there was a branch of the 




Fig 5 — Ventral and dorsal Mews of a dissection of the left semilunar ganglion of a human fetus 
(Xo 2519) 238 mm cron n rump length ivith an estimated age of tiventy eight weeks The sensory root 
Mn be seen emerging from the hilum of the ganglion and the different portions of the root are indieated 
by a wisp of silk thread inserted between the maxillary, on the one hand, and the ophthalmic and mandi 
bular, on the other The surface of the ganglion, when looked at under the binocular microscope, can be 
seen to he covered with a sheet of fibres which are passing peripheral ward to form the individual nerve 
trunks The origin of the motor division can be seen in Fig 13, and m Fig 14 it can be seen to pick up 
processes from the maxillary portion of the ganglion on its way to join the mandibular nerve 


middle meningeal vein taking its origin m the middle ear and making its exit 
through the hiatus Fallopii In separating the dura from the skull this branch 
IS torn and the obstruction to the venous outlet evidently precipitates hem- 
orrhage m the middle ear Since this observation was made we have been 
able to identify the point at which this tiny vascular connection leaves the 
dura and penetrates the skull 

Of the possible sources of hemorrhage, anatomical ivorks do not describe 
m detail oi dignify with any special name a venous channel in such close rela- 
tionship with the ganglion that it is readily exposed to rupture This venous 
channel as one sees it in this operation follows a course from a point adjacent 
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to the posterior margin of the ganglion arching over the ganglion As the 
dura IS elevated with retractor, it is almost in immediate contact with the 
maxillary division and when torn it is usually at this point To secure perfect 
haemostasis after the operation one should know just where a muscle graft 
should he placed to control hemorrhage of this origin 

The variation m the size of the ganglion is a commonplace observation 
Sometimes the distance between the points at which the maxillary and man- 
dibular divisions are given off to the sensory root is but a fraction of a centi- 



Fig 6 — These illustrations were made from embryologic models of the semilunar ganglion from the 
human subject at various stages of development One notices especially the precocity in the development 
of the ophthalmic diMSions, its aloofness from the mandibular and maxillary divisions and the close asso 
ciation of the latter two 

metre The longer the intracranial sections of these two divisions, the 
smaller it seems is the ganglion Perhaps more a matter of pathological than 
anatomical interest is the difference in the constitution of the sensory root 
To cite two extremes in the one case a root with fasciculi and bundles easily 
separated one from the other , in the other a root in which the fasciculi seem 
to adhere snugly, so that not only is separation of the bundles not easy, but 
there is a snug adherence of the arachnoid to the root These findings one 
can explain only on the assumption of a preexisting inflammatory process 
Not only in the structure of the root but in the adhesions one finds between 
dura and skull, and especially between dura and ganglion, one must postulate 
a preexisting basilar meningitis That this may play a part as an etiologic 
factor 111 some cases is a reasonable assumption 

Besides these variations m the structures of the sensory root, one finds 
variations in the structure of the motor root Not only does the motor root 
vary’^ m size hut instead of a single fasciculus as m the majority of cases 
there may be tuo distinct fasciculi One should bear this m mind as one 
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might be tempted to divide one or the other of these in the thought that 
it might belong to the sensoiy loot But on careful inspection one can 
readil}^ see that both fasciculi pass behind the ganglion 

The incidence of facial paialysis as a complication or sequel of the radical 
opeiation has long been a perplexing problem About once in twenty-five 
opeiations this complication will follow the operation at varying periods 
Never immediately after the opeiation, but usually at the end of the first 
twenty-foui hours and before the lapse of forty-eight hours In one instance 


-> /-^ Z 4 > \<- ^ IZ 5 cm .> 



Tig 7 — Brachycephahc skull Dolichocephalic skull These illustrations are drawn to scale from 
actual specimens and illustrate the fact that the bizygomatic diameters m the two skulls are exactly 
the same (13 2 cm ) although the bipanetal diameter of the broad skull is 142 cm while that of the 
narrow skull is iz s cm 

the paralysis did not develop until after the patient had been discharged 
Obviously the lesion of the facial nerve must be of indirect origin, as the 
nerve is not within the operative field, either Avithin or without the skull 
In the days of the original Hartley-Krause operation, the anterior limb of 
the prescribed horseshoe incision might well sever the supply to the occipito- 
frontalis, and sometimes to the orbicularis palpebrarum, but the paralysis we 
are discussing involves the entire facial distribution and not only the upper 
branches The only conceivable relation between the field of operation and 
the mam trunk of the facial nerve is through the branch of the great super- 
ficial petrosal nerve In its course this nerve lies nearest the operative proce- 
dure on the base of the skull posterior to the ganglion It is protected by a 
process of the dura and it is my belief that when the base of the skull is 
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bared of this process the nerve is exposed to damage and possibly by traction 
or by hemorrhage within its sheath the parent trunk of the nerviis facialis 
suffers The tardiness with which the paralysis develops after the operation 
rather bespeaks hemorrhage as the cause Certainly the paralysis could not 
be due to any damage to the nucleai centre Fortunately the prognosis is 
always good While it is a matter of some chagrin to the operator, the patient 
can be assured that the paralysis is only transitory Recovery as a rule is 



Tig 8 — (A) B ach}cephalic skull (B) Dolichocephalic skull These illustrations are also drawn to 
scale from the same specimens as depicted abo\e and illustrate the more acute angle of the petrous bone 
in the narrow skull (45 degrees) as compared with 58 degrees in the broad skull Howeaer, the distance 
from the outer surface of the zygoma to the foramen ovale is identical in the two skulls {3 8 cm ) 

slow and complete restoration of function may not occur until six months 
have elapsed 

Opciative Questions — We have described the operative procedure in pre- 
vious publications — the most recent in a contribution to Suigcty, Gynecol- 
ogy and Obstetnes (now in press), therefore we shall not discuss the details 
here We are convinced that our program of anaesthesia is the most accept- 
able No doubt the operation can be performed under local or regional 
anaesthesia but in our experience the patient welcomes loss of consciousness 
The patient has already suffered so much from the apprehension of pam 
that he or she dreads the thought of the ordeal of an operation if conscious 
of what is going on So it is best to begin the operation under a general 
anaesthetic, ether preferred, which is not administered until one is ready to 
prepare the operative field and place the draperies In a few minutes the 
patient is unconscious, the operation begun and as soon as the ganglion is 
reached, it is injected ■uith i cc of 2 per cent solution of novocain The 
ether is then discontinued, and before the patient regains consciousness the 
operation is concluded Thus the advantage of a general amesthetic vith a 
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minimum amount of ether Speaking of injecting the ganglion, we have 
found It helpful should there be any oozing from the surface of the ganglion 
Itself to inject into the ganglion, under pressure, normal saline solution This 
has an immediate hiemostatic effect 

The approach to the ganglion may be made through a curved incision, 
which we have employed from the beginning, or through an oblique incision, 
but an important feature of either is a short horizontal limb parallel to and 
just above the zygoma This gives width to the exposure where it is most 
needed, that is, at the base of the skull We have continued to plug with 
cotton the foramen spinosum as the simplest way of controlling hemorrhage 
from the middle meningeal artery which with its accompanying vein must 
always be cut to give adequate access to the sensory root The peripheral 
stumps of the vessels are clamped with silver clips at the conclusion of 
the operation 

The two essentials for an orderly, precise operation are proper illumina- 
tion and control of bleeding The former is provided by an illuminated 
letractor first employed in this clinic many years ago The second essential 
IS provided for with a suction apparatus which may be used not only 
for suction but, in approaching the ganglion, bluntly to separate dura from 
skull More recently we have added to our armamentarium a septal elevator, 
which we use to separate the dura from the surface of the ganglion, that can 
be used also for suction The combination is ideal and serves a most useful 
purpose when searching, as one must, for a line of cleavage between the dura 
mater and the dura propria, and when separating these two layers until the 
surface of the ganglion is exposed 

This operation was described in a popular text-book as “bloody, difficult 
and dangerous ” Exception is well taken to the last qualifying term Some 
operations are time-consuming and tedious rather than difficult, but none 
of the operations are “bloody”, in the sense that there is massive bleeding 
No doubt there were in the early operations on the ganglion when, judging 
from the literature of the day, the cavernous sinus was torn not infrequently 
Theie is, of course, an extraordinary variation in the amount of troublesome 
oozing , in some cases almost none, in others constant oozing from many 
sources that may tax the operator’s patience 

The essential features in the so-called radical operation for trigeminal 
neuralgia deals with the sensory root To Spiller (Spiller and Keen, Am 
J of Med Sciences, November, 1898), credit is given as the first to propose 
section of the sensory root as a substitute for resection of the Gasserian 
ganglion Prior to that, resection of the ganglion was the conventional radical 
operation, with only a few years before (1894) a mortality rate of 225 
per cent In 1901, the first deliberate section of the sensory root was per- 
formed in this clinic {Philadelphia Medical Jouinal, December 14, 1901 
and October 25, 1902 ) Since that time the operation has been modified in 
certain essential particulars, notably m conservation of the motor root (1919), 
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and in conservation of a iiortion of the sensory root (1915) The significance 
of both in the welfare of the patient is obvious For the occasional case of 
bilateral neuralgia conservation of the motor root offers the only hope 
of relief This was demonstrated in this clinic m 1926 in the first case in 
which the major operation was performed on both sides (/ A M A , 
November 20, 1926 ) 

Conservation of a portion of the sensory root was first considered a feasi- 
ble proposition and put into practice m 1915, and ten years later (Aicli 
Newol and Psyclmt , March, 1925), a series of twenty-five cases was 
recorded m none of which throughout these ten years had there been a trophic 
keratitis The tremendous advantage of this to the patient is apparent 
When at a later period from our embryological studies we had a more accurate 
conception and more intimate knowledge of the structures of the sensory 
root and Gasserian ganglion, the principle of subtotal section of the loot was 
extended to a wider field, so that today only that portion of the root is divided 
which convey'^s the affeient impulses from the pain area We are quite firmly 
convinced that, if pain is controlled or arrested in the zone in which the 
paroxj’’sm is initiated, this will be all-sufficient In some cases, therefore, we 
have divided only that portion of the root which supplies the zone of the 
initial paroxysm That is in a case where the pain originates imariably in 
the third division, but extends to the teiiitory of the second division, we 
have divided only the outer third 01 mandibular portion of the root But 
as a rule, especially in cases of long standing, we cut such portions of the 
root as correspond to the pain distribution Usually it is the middle and 
outer portions, that is the mandibular and maxillary, but it may be maxillary 
and ophthalmic, mandibular and ophthalmic Any combination is possible 
No one may question the absolute justification of conserving the ophthalmic 
division of the root, but why bother to conserve the mandibular or maxillary 
divisions? Because it reduces the area of post-operative anresthesia While 
the true “tic” case is quite willing to exchange numbness for pain, this 
numbness will in some cases be a source of considerable annoyance and 
the more we can reduce the zone of aniesthesia, which in the first division 
includes an area as large as that of the other divisions combined, the better 
for the patient 

Aftc 7 the Opoatwn — In the twenty-five years covered by this survey, 
there has been a striking change in the minds of the doctors, as of the lay 
people Twenty-five years ago doctors told their patients, at least many of 
them did, that the radical operation w'as a kill or cure method It required 
not a little assurance to ease the patient’s mind as to the freedom from risk 
compared vith other operations But the profession knows now, and the 
patients too, that the mortality is a negligible factor I say patients because 
among the more intelligent often they have taken occasion to inform them- 
selves of the nature of the operation, even to reading from the medical press 
In the last 269 consecutive operations for major trigeminal neuralgia, the 
mortality in this clinic has been o 37 per cent We are not concerned now 
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with the operative risks, but we do take certain precautions A patient 
with a high blood pressure may be kept at rest for a week or two until the 
blood pressure falls as it does ten, twenty or thirty points with the patient 
at rest A patient ill-nourished, dehydrated, exhausted because of fear of 
eating and long suffering, will be given an alcoholic injection so that he may 
have a brief respite from pain and some attention paid to his nutrition and 
fluid intake With a patient over eighty years of age we may advise against 
operation as the risk may be great and the expectation of life short 

Anent the question of high blood pressuie, we were once inclined to 
believe that the agonizing pain of trigeminal neuralgia might be a factor in the 
hypertension We were inclined to this belief because we had seen a number 
of instances m which a high blood pressure, 180-220 Hg fell many points 
after the operation and continued at this level until discharge Recently 
an inquiry has been made of the after history of this group, and where 
information is available we have found that in course of time the blood 
nressure has returned to its original pre-opei ative level 

But our chief concern is with the future of the patient Before we 
learned the advantage of conserving the ophthalmic portion of the sensoiy 
root trophic keratitis was a troublesome complication We know how often 
It developed before the patient left the hospital, but we made no great effort 
to ascertain what happened afteiward Happily, with the new technic, these 
days are over As to the permanency of the cure there can be no question 
providing all the essential portion of the root has been cut In these 51 1 
cases there have been two recun ences In one of these we operated a second 
time and found one fasciculus of the second division that had escaped So 
that there is an immense satisfaction to the suigeon and a corresponding 
gratification on the pait of the patient in the permanent relief afforded The 
story of the after effects of the operation would not be faithfully told were 
mention not made of the patient, now and then, who having been robbed 
of paroxysmal attacks finds himself or heiself possessed of certain paries- 
thesias which sometimes become an obsession and are magnified to the last 
degree One patient may fear these sensations may be the forerunner of 
a recuirence and when assured the paroxysms cannot recur he is content 
Anothei is seemingly unable to accommodate himself to these paresthetic 
sensations and complains bitterly Fortunately he is the exception to the 
general rule Some day we may have a clearer understanding of these 
paresthesias and of the discomforts of the atypical neuralgias A funda- 
mental study of the afferent system of impulses now under way may shed 
some light upon these perplexing phenomena 
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RECURRING ULCERS FOLLOWING PARTIAL GASTRECTOMY 

By Donald C Balfour, MD 
OF Rochester, Minn 

The surgical treatment of peptic ulcer, m common with the surgical treat- 
ment of other chronic lesions, is not always followed by completely satisfac- 
tory results, nor are they necessarily permanent In order to lessen the 
possibility of disappointing results, more radical surgical methods have been 
advocated, the most interesting of which has been partial gastrectomy 
Although partial gastrectomy is usually the operation of choice for large per- 
forated gastric ulcers, it does not appear to be a reasonable procedure for duo- 
denal ulcers or for small gastric ulcers distant from the pylorus In fact, 
removal of a large part of a normal stomach for the relief of a duodenal ulcer 
appears to be not only unnecessary but unwise 

In the earlier advocacy and performance of partial gastrectomy for duo- 
denal ulcer the plea for such a radical procedure was based largely on physi- 
ologic grounds and little consideration was given to remote results It is now 
clearly evident that partial gastrectomy for peptic ulcer, particularly duodenal 
ulcer, does not necessarily insure perfect digestion, nor does it necessarily 
protect the patient against subsequent ulceration Several reports of recurring 
ulceration following partial gastrectomy have appeared, one of the most com- 
prehensive being that of Birgfeld who classified fifty-three cases reviewed 
in the literature This report is based on cases which have been seen m the 
Mayo Clinic 

All cases of recurring ulcer following partial gastrectomy were divided 
into three groups (i) twenty-eight cases in which the ulcer was found at 
operation, (2) twenty cases in which a clinical or rontgenologic diagnosis 
(or both) of recurring ulcer was made, but chiefly because of mild symptoms 
the patients did not come to operation, and (3) five cases in which the subse- 
quent course of the patient was either positive or very suggestive of recurring 
ulceration The second and third groups are not considered in this report 
(Table I ) 

Of the twenty-eight cases in Avhich operation was performed, fourteen 
followed resection for gastric ulcer, eight for persisting or reactivated duo- 
denal ulcer following other operations, and six for gastrojejunal ulceration 
Classifying these cases according to operation, three followed resection of the 
Billroth I type, six followed resection of the Billroth II type, ten followed 
sleeve resection, seven followed a Polya operation of the posterior end-to-side 
type, and tw^o follow^ed resection completed as an anterior end-to-side gastro- 
jejunostomy (Tables II and III) 

The cause of these recurrences cannot be established, since recurrence may 
take place when every knowm factoi has been eliminated The more important 
of these factors are (i) hyperacidity, (2) operative trauma and technical 
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errors, such as injudicious use of clamps, poor approximation of suture lines, 
and inadequate drainage, (3) gross indiscretions following operations, for 
example, excessive smoking, ingestion of indigestible foods, prolonged nervous 
tension, and marked irregularity in meals, and (4) foci of infection Fur- 
thermore, the cause of recurring ulcer in the individual case is just as difficult 
to establish as the cause of the primary ulcer The most conspicuous group 
is that composed of the so-called ulcer-bearing patients who are often ener- 
getic, driving persons who cannot adjust their mental and physical activities 
to the capacity of their nervous system 


Table I 

Rccwjcnce 0/ Ulcoation FoUowtng Paittal Gasti ectoiny 

Recurrence of ulceration 


Cases 


Found at operation at the Clinic 
Diagnosed at the Clinic 
Diagnosed or operated on elsewhere 


28 

20 

5 


Total 


53 


The symptoms of recurring ulcer parallel those of primary ulcer in one 
important respect the pain, regardless of situation, radiation, or severity, is 
related to the ingestion of food A full diet usually aggravates the pain, while 
bland food eaten frequently at least partially controls it This effect of food 
is a fundamental point in the clinical diagnosis of recurring ulcer 

Pam may vary greatly m situation, radiation and intensity It is usually 
diffuse and more to the left, and often radiates into the lower part of the 
abdomen, particularly to the left side If it is relieved by normal bowel move- 
ment or by enema, involvement of the colon by an inflammatory process or by 
the ulcer itself is indicated Pam radiating to the left shouldei m recurring 
ulcer is almost pathognomonic of perforation against the diaphragm I have 
seen several cases with this complication The pain may be so severe as to 
require opiates for control and if there is diaphragmatic involvement may 
simulate and be mistaken for primary diaphragmatic pleurisy Loss of weight, 
anemia, and dehydration are commonly associated by reason of the inadequate 
amount of nourishment 

In this series of cases the chief complications of recurring ulcer following 
partial gastrectomy were perforation, hemorrhage, and obstruction Perfor- 
ation is frequently acute but is usually protected by the colon, omentum, dia- 
phragm, spleen, pancreas, a loop of small intestine, or the abdominal wall I 
have met with examples of all of these types Usually, however, the per- 
foration IS subacute and the inflammatory process may be very extensive The 
colon IS commonly involved , m one case a large fistulous tract had opened 
into the colon giving the characteristic clinical and rontgenologic signs of 
gastrojejunocohc fistula The diaphragm may form the base of the ulcer 
The mflaminatory process may be so extensive as to form a palpable 
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Hemorrhage is not uncommon, and may be either gioss or microscopic, with 
varying degrees of secondary anemia Obstruction is rarely marked, particu- 
larly if the Polya type of resection has been performed 

Fluoroscopic examination m these cases is of great aid m establishing the 
diagnosis A rontgenologist skilled in interpreting the mechanics of the stom- 
ach and the gastro-intestmal anastomosis after various types of resection can, 
in a high percentage of cases, report with accuracy as to whether or not a 
lesion IS present In 55 per cent of these cases examination showed the free 
hydrochloric acid to be below noi mal, and in 26 per cent there was an absence 
of free hydrochloric acid 

The tieatment of recurring ulcer following partial gastrectomy is usu- 
ally surgical Occasionally symptoms may be sufficiently controlled by less 
radical treatment, but more often they cannot be controlled and operation 
becomes necessary 

Pre-operative observation and preparation of patients is exceedingly impor- 
tant The difficulties and risks of opeiation are definitely lessened by rest in 
bed, a bland diet, and the administration of large quantities of fluid 

Table II 


Types of Lesion for Which Secondary Resection was Performed 


Recurrence following partial gastrectomy for 

Cases 

Gastric ulcer 

14 

Duodenal ulcer 

8 

Gastrojejunal ulcer 

6 

Total 

28 

Table III 


Types of Resection Follmved by Recurrence of Ulceration 


Procedure 

Cases 

1 

Billroth I 

3 

Billroth II 

6 

Sleeve resection 

10 

Resection with posterior end-to-side gastrojeiunostomy 

7 

Resection with anterior end-to-side gastrojejunostomy 


Total ! 

! 

■ 


In the surgical treatment certain general principles should be observed 
It IS unwise to attempt a plastic operation, that is, removal of the ulcer and 
reconstruction of the anastomosis It is also unwise to employ the same 
segment of jejunum that was used after the primary resection, so this seg- 
ment IS either resected or, if in good condition after the ulcer is excised, 
closed and a segment distal to the closure selected for the new anastomosis 
The operation should be done eithei without clamps or wnth clamps so hghtl> 
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applied that trauma will not result All areas of obvious inflammatory change 
in either stomach or jejunum should be removed The new anastomosis 
should hang free of the mesocolon and, if possible, a new type of gastro- 
intestinal anastomosis should be made Finally, in the more intractable cases 
jejunostomy should be performed on the distal loop for the administration of 
nourishment and fluids during the first few days following operation This 
not only is a factor of safety so far as the risk of operation is concerned, but 
it affords complete rest for the stomach and gastro-enteric anastomosis 

The selection of the best type of operation is governed by the type of the 
primary resection, the site of the ulcer, the extent of the inflammatory process, 
the involvement of other structures, and the condition of the patient For 
recurrences following a Billroth I type of resection, posterior gastro-enteros- 
tomy should have first consideration since it may bring about complete relief 
If this seems inadvisable, a reasonable amount of the stomach should be 
removed, that is, as far as the mcisura, with closure of the duodenal stump 
and the reestablishment of gastro-mtestmal continuity by a Polya operation 
or one of its modifications For recurrences following segmental resections, 
a Polya operation, or a modification, is advisable For recurrences following 
a Billroth II or a posterior Polya operation, the anastomosis is first mobilized, 
the mesocolon dissected free, the site of the ulcer identified and a segment of 
the stomach, the entire anastomosis, and enough of the jejunum to remove 
all obviously inflamed tissue, are resected The jejunal defect is then repaired 
by end-to-end closure, and a new anastomosis made from the end of the 
stomach to the side of the jejunum distal to the closure of the latter The 
mesocolon is then sutured to the stomach well above the anastomosis In 
three cases, recently, m which the jejunal loop was resected I made a Roux 
type of anastomosis m one case I closed the end of the distal jejunal loop, 
doing an end-to-side (stomach to jejunum) anastomosis, then implanting the 
end of the short proximal portion of the jejunum into the distal loop about 
5 cm below the gastro-enteric union, in the two others I closed about two- 
thirds of the end of the stomach, implanted the end of the distal portion of 
the jejunum into the remaining opening, and anastomosed the end of the 
proximal jejunal loop into the side of the distal portion of the jejunum below 
the gastro-enteric anastomosis In all of these a jejunostomy tube was used 
The patients have been completely relieved of symptoms, free hydrochloric 
acid has been absent on repeated examination, and the stomach apparently 
was functioning normally Such a method at least has the advantage that any 
ulceration that may occur m the future is more easily dealt uith than if the 
entire end of the stomach is used 

Should ulceration recur m these cases further tissue may be resected and 
a new end-to-side anastomosis made The anterior end-to-side anastomosis, 
although seldom employed for ulcer, has the advantage that it is much more 
easily dealt with than a posterior anastomosis m case a secondary opeiation 
is necessary 

The site of the ulcer determines, to some extent, the type of the operation 
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Ulcers entirely m the jejunum, if on the mesenteric side or in the distal loop, 
are either excised or the segment of jejunum is resected If the ulcer is in 
the proximal loop of the jejunum and almost inaccessible because of a short 
loop, there is at least a fair chance that the lesion will heal if the new anas- 
tomosis IS made 7 or 8 cm distal to it In some cases the ulcer is so awk- 
wardly situated and the inflammatory process so extensive and so acute that 
temporary jej unostomy to permit the inflammation to subside is an excel- 
lent procedure In a case m which I recently employed this method the patient 
has been completely relieved of pain and it appears that the ulcer has healed 
Such a possibility should always be kept in mind in recurring ulceration, jiist 
as in primary ulceration 

Involvement of the colon in the inflammatory process should be dealt 
with after the entire anastomosis has been mobilized After the colon has 
been dissected free, it is frequently found that its wall forms the base of 
the ulcer This base is curetted, iodized and plugged with surrounding omen- 
tal tags If a fistula is present the fistulous opening is closed with chromic 
catgut, reinforced with silk, extra precautions being taken in wrapping the 
area with omentum 

If perforation against the diaphragm has occurred, the attachment is sepa- 
rated and the area on the diaphragm sterilized with iodine 

Finally, the condition of the patient is a factor m determining the type of 
operation, but anything but a radical operation is seldom necessary or advis- 
able The best alternative to such a procedure is jejunostomy 

The results of operation in these cases of recurrent ulcer after partial gas- 
trectomy show the presence of a very intractable disease As McVicar says 
“There are outlaivs 111 a surgical sense, just as there are outlaws in a social 
sense ” Again it should be emphasized that partial gastrectomy as a primary 
operation for benign peptic ulcers does not afford absolute assurance that 
ulceration ivill not recur, and if such recurrence does take place, the difficulties 
of any further surgical procedures are often exceedingly great and the results 
none too satisfactory 

Discussion Dr Arthur D Bevan, of Chicago, 111 , said that in the last 
ten years surgeons have been led to believe by the work of Haberer and 
Finsterer and other German surgeons, and by Moynihan, in England, that 
in handling peptic ulcer a solution had been found very much better than 
gastro-enterostomy, and that is by actually resecting the ulcer, removing it 
And they have led us to believe that recurrence of ulcer after stomach 
resection was extremely rare Now, when Doctor Balfour reports that some 
fifty-three cases have been studied, found either in their own clinic, or in 
cases coming to the Mayo Clinic, from other surgeons, in which recurrence 
of ulcer after resections has been found, it puts a very different light upon 
the wdiole subject It show's at once that even resection is not ahvays a per- 
manent cure of peptic ulcer 

He personally had never felt that it was He had always felt tl-at peptic 
ulcer w'as due to the action of certain very definite causes which nnght per- 
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sist after the occurrence of a first ulcer and its complete removal and result 
m the production of a new ulcer or ulcers 

From the time of Cruveilhier and Rokitansky we have had the conception 
that peptic ulcer, as its name implies, is due to the corrosive action of the 
gastric juice upon a damaged piece of stomach wall 'He had been glad to 
find that in the elaborate work of Hauser which is published in the Henke- 
Lubarsch system of pathologic anatomy and histology, Hauser takes quite 
definitely that same simple position 

Now, of course, even after a resection we may have conditions in the 
stomach m which an ulcer may recur from the digestion of a piece of dam- 
aged wall, damaged usually from some vessel lesion It is true that after a 
resection, especially a resection which has removed the magenstrasse, we have 
removed the most vulnerable part of the stomach If we resect largely the 
lesser curvature extending from the oesophagus to the pylorus, we certainly 
have removed the most vulnerable part of tbe stomach, and we are not as 
apt to have recurrence if that part is removed But that recurrences do occur 
IS absolutely true That fact is a very important thing in evaluating this 
whole large problem, to decide the question as to whether we should handle 
a case medically or surgically, to recognize the fact that a resection, no matter 
how wide, IS not always a permanent cure 

One of our German colleagues made this statement in regard to a case in 
which repeated resections of the stomach had been made, four, I think, in 
number He said, "Yes, if you have an ulcer of the leg, if you amputate the 
entire limb, you will have no further ulcers on that leg ” 

Dr Herbert Alexander Bruce, of Toronto, Canada, said that two years 
ago he attended the meeting of the British Medical Association when Fm- 
sterer gave a paper on gastrectomy for peptic ulcer, m which he advocated in 
all cases the removal of the stomach for this condition He reported one 
case just as Doctor Balfour has to-day, in which recurrence had followed 
gastrectomy, necessitating three subsequent operations In other words, 
although he had removed a large portion of the stomach for peptic ulcer, 
lecurrence of the ulceration had followed this operation and two subse- 
quent operations 

Mr Patterson preferred the operation of gastro-enterostomy for the lelief 
of peptic ulcer, and the majority of the surgeons who were there agreed that 
as It IS the simpler and safer operation, and has been attended by such excel- 
lent results that it should be the operation of choice There are a few cases 
undoubtedly in which a gastrectomy is desirable and indeed necessary to effect 
a cure, but the pendulum is swinging too far in the direction of gastrectomy 
for the relief of all peptic ulcers, and therefore this paper of Doctor Balfour’s 
to-day is welcome as showing that even gastiectomy does not necessarily cure 
all peptic ulcers 
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CANCER OF THE STOMACH IN PATIENTS OVER SEVENTY 

Y^EARS OF AGE 

By J Shelton Horsley, M D 
OF Richmond, Va 

The frontiers of old age are being pushed forward With the pro- 
longation of life the outer limits of middle age extend and old age is now 
putting m its appearance later and later 



Eic I — Anterior new of specimen consistinj' of the right portion of the stomach of patient, 

J H , 5e\enU seven \ears of age On the right is the duodenum There is one soft poljp anci anotiie 
smaller one within the grasp of the p^lonc sphincter In the mucosa adjoining is a superncnl 
eaten t\pe of ulcer It is soft, apparently hardly penetrating to the muscular coat Both the poi>p a 
the ulcer proved to be a highly malignant type of cancer (Case III ) 

Probably we can agree, however, that a patient is beginning to get old at 
seventy, and at this age certain changes usually have occurred No machine 
or organism can work for seventy years without some traces of vear and 
tear that necessarily affect to some extent the functional processes 

554 



CANCER OF THE STOMACH 




In treating diseases in the old often principles of treatment that are 
applicable in younger patients must be modified For example, general 
ansesthesia that may be well borne in vigorous youth or m middle age may 
not be tolerated m a patient over seventy Even the production of uncon- 
sciousness in the aged without any operation, particularly if for a prolonged 
time, IS sometimes followed by cerebral disturbances or by an upset of the 

stomach, the kidneys or the lungs Narcotic drugs - 

are more dangerous in the old ' ‘ 

One of the well-known lesions that appears more * 

frequently with increasing age is cancer, and the 
most important structure concerned with the metas- ' 

tasis of cancer is the lymphatic system In the old ' 

the function of this system diminishes The lymph- t ^ ^ ' 

nodes rarely become enlarged unless from some * -x/ ' > 

marked stimulus, and the lymph vessels transmit but 43*^ i 

feebly This tends to retard the metastases of can- " 

cer and gives more hope of cure from a radical oper- • |j 

ation in the aged than in those with a more vigorous ^ i 

lymphatic system \ ji 

No one is immortal , relief or cure is relative An , ^ / 

operation that saves a patient from the fatal effects 
of a gangrenous appendix at twenty and permits him 

to die of apoplexy at seventy merely prolongs his end^Jf thl';fomach blfo^re The 
life for fifty years It would seem, then, that if there p™fjV''protrSj’ through 

IS a reasonable chance of marked relief for a period pyionc sphincter 

of at least a few months with even a slight prospect of cure, the fact that the 
patient happens to be over seventy should not be a contra-indication to operation 
During the past two and a half years I have done a partial gastrectomy 
for cancer on five patients over seventy years of age While the technic of 
this operation was not altered from that which I have used for four years, 
and which has been published in detail elsewhere,^ it seems to be particularly 
applicable in these cases It is a modification of the Billroth I operation 
With the natural relaxation of the tissues in these patients there is no diffi- 
culty in approximating the stump of the stomach to the duodenum In the 
Polya operation the jejunum must be brought either over oi undei the 
transverse colon, so this additional field of manipulation is avoided The 
operation consists in the union of the upper end of the stump of the stomach 
to the stump of the duodenum, flared open by making an incision into its 
anterior wall for about one and a quarter inches after the first row of sutures 
has been placed between the stump of the stomach and the stump of the 
duodenum, to fix the physiologic position of the lesser curvature The 
researches of Alvarez, Klein, and others have showm the importance of the 
lesser curvature It contains neuro-muscular structure, wdnch initiates 
peristalsis, and the mam centre for this is near the asophagus Klein thinks 


Fig 2 — View of pyloric 
end of the stomach before the 
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Fig 3 - — C'lsc of Mr J J H Photomicrograph of polyp of Pig 4 — Section from the nnrgin of the superficial ulcer in the 

the stomach seen in two preceding figures In some regions there gastric mucosa shown m Pig i Showing leukoc>tic infiltration of 

IS an attempt at acinous formation, but m most of the field the the deeper tissues and carcinomatous change throughout mo'^t of the 

cells arc markedly undilTcrcntiatcd It is classed as a carcinoma mucosa In the centre is a lymph follicle around which there is 

gridi, t (X 150) moderate infiltration (X So) 
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there is a secondary centre near the incisura The incision in the duodenum 
prevents constriction which sometimes occurs if the thick wall of the stomach 
IS sutured to the end of the thin wall of the duodenum After this partial 
gastrectomy the gastric contents enter the duodenum and can be immediately 
subjected to the action of its circular fibres, so normal peristalsis may begin 
at once By flaring open the duodenum an end-to-end union can sometimes 
be made , but if not, a purse-string suture easily turns in the redundant tissue 


at the lower end of the 
stump of the stomach, 
and tins is reinforced by 
bringing over the adja- 
cent peritoneal covered 
fat 

Tins operation, then, 
admits of wide excision 
of the cancerous area, of 
ample approximation of 
the stump of the duo- 
denum to the stump of 
the stomach, and at the 
same time hunts the field 
of procedure to the region 
of the excised portion of 
the stomach 

The anesthesia has 



Tic s — Higher magnification of a portion of the previous pho 
tomicrograph Just above the l>mph follicle is the carcinomatous 
mucosa (X iSo ) 


already been mentioned Local anesthesia was used in the five cases here 
reported The method consists m infiltrating the site of the proposed abdom- 
inal incision and to some extent blocking off the region of the incision by 
inserting the novocain solution several inches from it After the abdomen 
is opened and the cavity is gently explored the anaesthetic solution is intro- 
duced m the retroperitoneal tissues above the head and body of the pancreas, 
and then to the left toward the body of the vertebrae above the pancreas 
Other retroperitoneal tissues, as along the root of the transverse mesocolon, 
are infiltrated, and if the patient complains of pain on traction, infiltration 
of the tissues as high up on the left side along the vertebral column as pos- 
sible and in the retroperitoneal tissues above the head of the pancreas is again 
done The anaesthetic used is o 5 per cent novocain in which about three 
drops of adrenalin solution is added to ever}-- ounce of the mixture This is 
made in freshly distilled water to which tablets have been added to make it a 
standard Ringer’s solution 


Case I — Mr C L W , wliite, retired druggist, se\ entj -one j ears of age, admitted 
to hospital, December 27, 1925 He \vas much emaciated For two or three months 
Iiefore admission to the hospital there was a dull pain m the upper abdomen, coming 
on after eating The pain was intermittent in character with slight nausea and occa- 
sional \omitmg There was considerable abdominal distention There had been no 
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hfcmatemesis or blood by bowel Operation, December 29, 1925 In all of these fne 
cases the partial gastrectomy that has been described was done The stomach was 
somewhat distended, though it had been washed out about an hour before the operation 
On removing the Pa3T clamp on the stomach it ivas found that the stump of the 
stomach was filled with semisolid and solid material which could not pass through the 
stomach tube It was necessary to scoop out this with the hand After cleaning 
the stomach as thoroughly as possible the clamp on the duodenum was remoied and 
the operation was completed in the usual way The operation lasted two hours and 
fifteen minutes The pulse ivas 72 at the beginning of the operation, and 80 at the end 

The specimen, consisting 


of the pyloric end of the 
stomach, measured along the 
greater curvature 235 cm, 
and along the lesser curvature 
II 5 cm There was an infil- 
trating growth in the anterior 
wall of the stomach adjoining 
the pylorus and along the 
lesser and greater borders of 
the stomach there were a few 
enlarged firm Ij'mpli-nodes 
Internallj^ there was an ulcer 
with raised everted margins 
and the stomach ivall was 
thickened, producing almost 
complete obstruction Micro- 
scopic examination showed 
adenocarcinoma of moderate 
malignancy 

The patient made a sen 
smooth recovery, there being 
merely a superficial infection 
in the skin wound The pulse 
rate never exceeded 100, nor 
the temperature 998 He was 
discharged on Januarj 29, 
1926, with a temperature of 
98 4, pulse 76 

He gained m weight and 
was in good health until in October, 1926, when he complained somewhat of occasional 
attacks of dizziness This apparently did not annoy him seriouslj, but early in 1927 he 
began having some gastric symptoms On May 24, 1927, examination showed a rather 
firm mass beneath the abdominal scar The mass w'as slightly movable and seemed to be 
attached to the stump of the stomach The liver was not enlarged The patient's general 
condition w'as fairl3' good In view of these things and of the fact that histologically the 
tumor ivas not very malignant, even though it was rather extensive, further operation w’as 
adiised but was declined The patient graduallj"^ grew worse, and died October 29, 192/1 
nearlj' tw'o 3 ears from the date of operation 

Case II — Mr B C M , farmer, white, admitted to the hospital, Maj 24, 1926, 
complaining of “stomach trouble” For the last fifty 3 ears he had been subject to indi- 
gestion,” and W'as relieved onl3’' by an ulcer diet He was emaciated, and had lost about 
fifteen pounds 111 weight m the past six months For seven months he had had epigastric 
pain with nausea The pain w’as constant, with no definite relation to meals The 
increased after taking food Rontgenologic examination showed a large filling 
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Fig 6 — Section from the cardiac margin of the specimen show 
mg the mucosa practically normal, without carcinomatous change 
but with moderate leukocjtic infiltration (X 75 ) 


nausea 
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defect in the pylorus A partial gastrectomy was done May 28, 1926 The operation 
lasted two hours and thirty minutes His pulse was 90 at the beginning of the opera- 
tion, and 70 at the end 

The specimen consisted of the pyloric end of the stomach measuring 17 S cm along 
the greater curvature and 11 5 cm along the lesser curvature Along the greater and 
lesser curvatures were enlarged lymph-nodes On the lesser curvature they extended 



Fig 7 — The anterior view of the right half of the stomach removed from Mr F C, seventy years 
of age The growth infiltrated the entire wall and involved the round ligament of the liver There are 
several large lymph nodes along the greater curvature (Case IV ) 

almost to the end of the specimen Most of them were firm and appeared to be metas- 
tases There was an excavating ulcer with everted margins The sections showed 
adenocarcinoma of considerable malignancy, about grade 3 

The patient developed pneumonia and on this account had a somewhat stormy 
convalescence though the operative wound healed well He left the hospital June 22, 
1926, in good condition, with a pulse of 60 and temperature 98 

He improved and was in good health until early in November, 1926, when he 
had pain in the epigastrium Food seemed to accentuate the pain and caused a slight 
nausea Rontgenologic examination at this time showed that the stomach was apparently 
functioning normally except for rather rapid emptying No evidence of recurrence of 
the cancer in the stomach was found Physical examination showed distended \cins 
over the upper abdomen and some tenderness over the liver region No definite masses 
could be felt The patient died March 21, 1927 There was a history of increasing 
discomfort in the upper abdomen with probably enlargement of the liver Tiiere was no 
necropsy, but death seemed to be due to metastasis in the liv'cr 

Case III — Mr J J H , white age seventj -seven, farmer, entered the hospital, 
February 8, 1927, complaining of indigestion, nausea and vomiting He was markedly 
emaciated and had lost about fortv pounds m weight in the past two years About 
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two 3’ears before admission he had suffered periodic attacks in hich food seemed to 
“sour on the stomach ” These symptoms were relieved by vomiting He had i omited 
no blood, and none was passed by the bowel He was sometimes free from sjmptoiiis 
Rontgenologic examination showed almost complete obstruction at the pjlorus 

A partial gastrectomy was done February lo, 1927 The stomach was markedh 
dilated, but the peritoneal covered surface seemed normal There was an indefinite 
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Fig 8 — Posterior mcw of the specimen shown in the preceding figure Note the attached mesocolon 
which was adherent to the cancerous mass and was resected with it 

soft mass about the P3dorus, but there was no induration The Lmph-nodes were 
apparent^ not involved The stomach was greatL distended There was a quantit3 
of solid material in the stomach, and as in Case I it -was scooped out with the hand 
The operation lasted two hours The pulse was 60 at the beginning of the operation, 
and 66 at the end 

The specimen, consisting of the p3loric portion of the stomach, measured 12 5 cm 
along the greater curiature and 8 cm along the lesser curvature Externally t e 
peritoneum seemed smooth and presented no evidence of infiltration On the mucous 
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burface there were superficial ulcerations in the pyloric mucosa (Fig i ) Projecting 
into the pyloric sphincter from the stomach was a small polyp-like growth (Fig 2 ) 
There was evidence of marked gastritis There was a small mass in the gastro-hepatic 
omentum along the lesser curvature which on incision contained thick yellowish fatty 
material with no evidence of malignancy The ulceration m the pyloric mucosa was 
irregular in contour, and apparently did not extend through the whole depth of the 



Fig 9 — Uic niteiior of sptcinien s)io\wi in tlie preceding two figures There uis a laige ulcci itiiig 
cnrcinomatous mass with slnrpl> marked margins which were firm 

mucosa Sections both from the polyp and from the margin of the ulcerated area showed 
carcinoma of a high degree of malignancy A specimen submitted to A C Broders, of 
the Mayo Clinic, was graded by him as 4 (Figs 3, 4, 5 and 6 ) 

The patient made a smooth operatnc recover,;, his pulse never exceeding 96 He 
was discharged on March 4, 1927, in excellent condition, with pulse 80 and temperature 
about 98 

He was greatly relieved b}’- the operation, and for several months his health was 
excellent He developed nephritis, however, and died October 26, 1927, of nephritis 
There was no nccropsj, but there was no clinical evidence of a recurrence of the cancer 
Case IV — kir F C, white, age seventj, farmer, was admitted to the hospital on 
March 31, 1927, complaining of a “lump m the stomach” He was emaciated, and had 
lost tweiitj pounds m weight m the past three months TIic present illness began about 
three months before admission w'lth loss of appetite and weakness Pam de\ eloped about 
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was divided with the electric cautery 


three weeks before admission There was no nausea or vomiting, and the patient had 
apparently passed no blood by bowel Rontgenologic examination showed a large filling 
defect in the pyloric portion of the stomach 

April 5, 1927, a partial gastrectomy was done The growth was quite extcnsnc 
It had invaded the round ligament of the liver anteriorly and some of the mesocolon 
posteriorly There were a few enlarged Ijmph-nodes on the greater curvature, but 
none appeared on the lesser curvature The hver seemed normal The round ligament 

A portion of the mesocolon which was adherent 
posteriorly was also remo\ed 
with the stomach This im- 
paired the circulation to the 
transverse colon, so part of 
the transverse colon was ex- 
cised and union was made 
end-to-end according to the 
technic of Kerr The opera- 
tion lasted two hours and 
thirty minutes The pulse 
was 70 at the beginning of 
the operation and 78 at the 
end 

The specimen consisted of 
the pyloric end of the stom- 
ach and a part of the trans- 
verse colon The specimen of 
the stomach measured 14 cm 
at the greater curvature and 
9 5 cm at the lesser cur\a- 
ture There was a lymph-node 
along the greater curvature 
near the duodenum which was 
325 cm in diameter Both 
the anterior and posterior 
walls of the stomach w'cre 
extensivelj invaded Anteriorly there was attached a portion of the round ligament of 
the liver 10 cm long which had been severed with the electric cautery (Fig 7 ) Poste- 
riorly there was attached a portion of the mesocolon (Fig 8 ) Besides the large Ijmph- 
node there were several smaller lymph-nodes along the greater curvature, and none along 
the lesser curvature Internally the growth showed an excavating ulcer with everted 
margins (Fig 9) The specimen of the colon appeared to be normal It w'as remoied 
because of interference with its nutrition Microscopic section show'cd adenocarcinoma of 
the stomach of a rather mild degree of malignancy (Fig 10 ) 

The patient made a fairly satisfactory recovery except that infection appeared m 
the abdominal wound, and a fecal fistula developed from the transverse colon A slough 
W’as eventually discharged and the fistulous opening closed He left the hospital on 
May 5, 1927, with pulse 70 and temperature 98 

On February 6, 1928, he returned for examination Until a few w’eeks before this 
time his health seemed to have been good Examination showed a mass in the upper 
right quadrant of the abdomen w’hich appeared to be an enlargement of the h\er It was 
smooth and extended to just above the navel The patient’s general condition appeared 
fairly good There is evidentlj metastasis in the hver The patient was living when 
last heard from, but of course the outcome will be fatal 

CvsE V — C B, male, white, age seventy-five, farmer, entered the hospital on 
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three figures The histolo^j* is that - 

the cells are fairly well differentiated and shows histologically a 
mild degree of malignancy (x 150 ) 



CANCER OF THE STOMACH 


May 24, 1927, complaining of “stomach trouble” He was much emaciated and his 
arteries were markedly sclerotic He had lost fifteen pounds in weight during the past 
year The illness began about a year before admission, with pain in the pit of the 
stomach which was increased by eating coarse foods and meats He was free from 
symptoms while the stomach was empty Light foods did not cause pain He had 
not vomited nor passed blood by bowel He suffered somewhat from nausea 

Afay 27, 1927, a partial gastrectomy was done The disease was quite extensive, 
though his stomach was fairly movable There were enlarged lymph-nodes along the 
lesser and the greater curvatures After removing the stomach it was found that a 
suture, where a part of the mesocolon adherent to the stomach had been removed, 
involved some of the vessels in the mesocolon The transverse colon, however, seemed 
to have a feeble circulation, and it was not resected The operation lasted two hours 
The pulse was 60 at the beginning of the operation, and 70 at the end 

The specimen consisted of the pyloric portion of the stomach which measured 13 cm 
along the greater curvature and 12 cm along the lesser ^There was an infiltrating mass 
111 the anterior wall of the stomach There were several enlarged lymph-nodes along 
the greater curvature, and a few small lymph-nodes on the lesser curvature Most of 
the lymph-nodes on section showed that they contained adenocarcinoma There was 
in the large infiltrating mass in the anterior wall of the stomach a shallow ulcer which 
was about 4 cm in diameter The margins were firm and raised Microscopic section 
showed adenocarcinoma of moderate malignancy 

The patient did well for six days, then his temperature rose to 102 and pulse to no 
The wound was infected Under local amesthesia the wound was opened and it was 
found that the transverse colon was gangrenous for about 5 cm It was resected and 
an end-to-end union was made There followed gangrene m the abdominal wound 
Much of the skin and fat sloughed away The sutures in the transverse colon broke 
down and a full fecal fistula resulted There seemed to be but little effort to heal 
The patient died of exhaustion on June 28, 1927 Apparently the wound in the stomach 
healed satisfactorily but a short while before he died a small gastric fistula occurred 
The chief error in this case was in not resecting the transverse colon at the time 
of the partial gastrectomy, as had been done in the previous patient 

SUMMARY 

Of these five patients, all men, the oldest was seventy-seven years, the 
youngest seventy, the average age was seventy-three After a rather long 
operation no patient left the table with a pulse rate ov’^er 80, the average 
pulse rate on leaving the table for the group being 73 

In four of these cases there was very advanced carcinoma In two of 
these four it was necessary to resect the tiansverse colon, and m one of the 
cases in which the transverse colon was resected some of the round ligament 
of the liver was also remov^ed 

In Case II and 111 Case III the history is suggestive of a previous benign 
lesion m the stomach as an etiologic factor in the cancer In the other 
three cases the cancer apparently arose without any history of preceding 
“stomach trouble” 

In Case III, though the cancer was not adv'-anced, the histologic structure 
showed a high degree of malignancy This patient lived for several months 
m comfort and died eight and a half months after the operation from an 
intercurrent disease 

Of the three other patients surviving the operation, one died about two 
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years after operation having had sixteen months of good health Another 
patient is living with a metastasis in the liver, thirteen months after the 
operation Another died ten months after operation, having been in good 
health for five months 

While the results cannot be said to be brilliant, each of the four patients 
that survived the operation had several months of good health When the 
advanced stage of the disease, the age of the patients and the necessary extent 
of the operation are considered, it would seem that under the circumstances 
the relief obtained justified the procedure 
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Discussion Dr Em met Rixford, of San Francisco, Calif , said that he 
supposed that just because the patients are elderly the type of malignancy is 
less VICIOUS than m younger people, and that the tumor is more apt to occur 
at the pylorus where it produces early symptoms and therefore is more 
favorable for excision than in carcinoma in younger people and in other parts 
of the stomach 

He recalled the case of an old lady of seventy-one who was ready to die 
of starvation , had had no food for six weeks except by rectum, but refused 
operation Her family finally insisted that something be done The pylorus 
was removed It was as pretty a case as one could wish for, of a tiny tumor 
that caused complete obstruction She made an uninterrupted recovery, and 
at the age of seventy-eight blew up with intestinal distention from a new 
carcinoma of the sigmoid It may not have been new, but it was at least 
another carcinoma This was removed, and the patient likewise made a good 
recovery and went into an old ladies’ home, passed her ninetieth birthday and 
was not very far from a hundred when she finally died from something other 
than carcinoma 


564 



PYLORIC ACHALASIA AND PEPTIC ULCER 

By Edward Martin, M D 

AND 

V G Burden, M D (By Invitation) 

OF PniL\DELPiriA, Pi 

Achalasia is the term applied by Hurst to persistent failure of a sphinc- 
ter to open widely in response to that coordinating mechanism by which vis- 
ceral contents are intermittently letained and propelled 

In this paper pyloric achalasia is arraigned , as a cause of chronic dys- 
pepsia, of ulcer symptoms in the absence of ulcer, as a contributing factor 
m the development of peptic ulcer, and as an underlying reason for its 
chronicity 

The pyloric sphincter, five or six millimetres wide and a quarter as thick, 
is shown by dissection as a distinct anatomical and by function as a distinct 
physiological entity If relaxed it may not be palpable as such m the open 
abdomen, but its position is marked by its short stubby transverse veins, 
and when contracted, it and the region of the pyloric canal may be both 
seen and felt as a blanched nodule Its blood comes from the pyloric branch 
of the hepatic artery 

The sphincter receives sympathetic and parasympathetic (vagus) fibres, 
the latter ending about local ganglionic cells and the weight of evidence from 
clinical and experimental results indicates that the former are for contraction 
and the latter for relaxation 

Concerning the nervous control of the pylorus there is some dispute between those 
who hold that vagus influence is for contraction and sympathetic for relavation and those 
who maintain the reverse of this theory Hughson supports Latarject s belief and con- 
cludes from his experiments on dogs that vagal stimulation causes contraction of the 
pylorus and that reflex pjdorospasm is prevented by section of the vagus Thomas and 
Wheelon contend that the pjdorus is not a separate functional entity with a special nerve 
supply , that it has a double innervation consisting of motor and inhibitory nerves bj 
way of the vagi and splanchmcs, both nerves being niainl> motor Maj says that the 
splanchnics have no direct influence either motor or inhibitory on the musculature of 
the stomach and that vagal stimulation causes first mhibitorj' and then augmentor 
effects on both the musculature of stomach and on the cardiac and pjloric sphincters In 
experiments on the p\lorus it has been difficult to distinguish between purely vagal and 
purely sympathetic effects, since the nerves in tins region contain fibres of both t\pes 
According to Gaskcll's studies on the nivoluntarj nervous svstem all sphincters receive 
their contractile ncrv'cs from the svmpathetic sv>tem and their inhibitory nerves from 
the parasvmpathelic svstem, the vagus nerve belonging to the latter sjstem Elliott 
proved that the ileocaical sphincter conforms to this plan Nakanishi showed in the rat 
that the main effect of the vagus on the pvloric sphincter is nihibitioii and that of the 
sympathetic is contraction and also that adrenalin causes the same effect as svmpathetic 
stimulation Schafer produced spasm of the pvlorus bv injection of adrenalin into the 
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suprarenal vein Klee and Koennecke produced contraction of the pjdorus bj s^mpa- 
thetic stimulation In his clinical studies Fraser favors the views of Gaskell Pine 
believes that hyperadrenahsm may be a cause of pyloric hypertrophy and stenosis 
of infancy 

Pyloric achalasia meaning failure of inhibition by which the sphincter 
remains closed but not spastic is the result of disturbed correlation between 
sympathetic and parasympathetic control Such disturbances may be caused 

by preponderance of 
sympathetic influence 
or by partial or com- 
plete paralysis of para- 
sympathetic or vagal 
fibres 

The normal mech- 
anism of the pylorus 
seems to have little to 
do with the emptying 
,1 t.me of the stomach 
|k since Alvarez has 
shown that gastric 
waves often seem to 
fade away or get re- 
versed just before 
reaching the sphincter 
so that many human 
stomachs fail to empty 
properly in spite of 
good peristalsis and a 
patent pylorus Acha- 
lasia and spasm of the 
pyloric sphincter may 
cause some degree of 
gastric retention but 
will not completely withstand the peristaltic push so that emptying, although 
delayed, is finally accomplished by hypermotihty Such delay prolongs the 
action of hydrochloric acid in the stomach and has been shown to be an impor- 
tant factor 111 retarding the healing of experimentally produced gastric ulcers 
An important function of the pyloric sphincter has to do with the control 
of duodenal regurgitation which is a natural phenomenon occurring during 
both the digestive and interdigestive phases Boldyreff's work which has 
been confirmed by many others showed that the gastric juice which wdien 
formed contains o 5 per cent hydrochloric acid is later reduced for purposes 
of digestion to o 15 to o 2 per cent , the equivalent of a titration of 45 to 55 
decmormal sodium hydroxide Attention may be called here to the fallacy 
of attaching pathologic significance to high acid values obtained by the usual 
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method of gastric analysis Equally high acid titrations have been obtained 
in normal stomachs as have ever been recorded m gastric or duodenal disease 
The maximal strength (o 5 per cent ) of acid is secreted by the normal 
stomach so that the titer valve will depend on the degree of neutralization 
which obtains when the sample for analysis is removed The regulation and 
reduction of gastric acidity to an optimal level is accomplished by the regurgi- 
tation of alkaline juices, principally pancreatic juice, from the duodenum 
During normal diges- 
tion, duodenal regurgi- 
tation begins at the 
peak of the curve of 
free hydrochloric acid 
and this process ol 
neutralization con- 
tinues as the rising 
curve of the inorganit 
chlorides crosses the 
falling curve of the 
free acid Thus the 
curve of the inorganic 
chlorides becomes the 
index of duodenal re- 
gurgitation Therefore 
the varying values of 
gastric acidity depend 

upon the efficiency of ' \ 

duodenal regmgitation 
over which the pyloric 
sphincter exerts the 
mam controlling influ- 
ence Under noimal 
conditions the sphinc- 

i-iTTinfnitic tttr'rtUf ^ — Anterior inlf of sphincter prepirctl for removal b> two 

ter lllclintclino d llieC'iy ellipticil incisions through outer coats of stomach and duodenum, 

balanced gastro-duo- unopened underb.np submucosa 

denal correlation but when it is affected by achalasia or spasm it may partially 
or completely prevent regurgitation into the stomach, and thereby cause hyper- 
chlorhydna by preventing neutralization of the newly formed hydrochloric 
acid Because of the difference in force between gastric peristalsis and duo- 
denal regmgitation, the latter may be markedly disturbed by achalasia or 
spasm of the sphincter although there may be no significant delay in the 
emptying of the stomach 

Bolton has called attention to the importance of pyloric tone in the regula- 
tion of gastric acidity and he believes that hydrochloric acid is the agent 
mainly responsible for the maintenance of peptic ulcer It is well knowm that 
gastric analysis m some cases of ulcer reveals normal values and that very 
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high acidity may occur m the absence of ulcer and without symptoms Gas- 
tric analysis afifords us very little insight into the chemical workings of the 
stomach, and practically no mfoimation regarding the properties of the mate- 
rial which passes through the pylorus, both during digestion and when the 
stomach is empty of food The strength of acid impinging on the first portion 
of the duodenum is the important factor m the development of ulcer Beyond 
this point excessive acid is quickly neutialized so that ulcer m the lower duo- 
denum IS almost un- 
known The strength 
of acid which is 
ejected through the 
pylorus against the 
duodenal cap is deter- 
mined by the degree 
of neutralization in 
the stomach which in 
turn IS dependent 
upon duodenal regur- 
gitation 

The strategic po- 
sition occupied by the 
pyloric sphincter im- 
parts to it potential 
powers of mischief 
for the well-being of 
both the stomach and 
duodenum Its irrita- 
bility and sensitive- 
ness to reflex stimuli 
are registered by an 
increased tonus or 
failure of normal re- 
laxation Such dis- 
turbance of function gives use to changes in the chemistry of the stomach 
and 111 the nature of the material which continually strikes the first portion of 
the duodenum There are various sources for these reflex stimuli , the most 
common being lesions in other abdominal viscera The initial symptoms of 
most inflammatory lesions of the abdomen are manifested by gastric disturb- 
ance which can be accounted for by abnormal behavior of the pyloric sphinc- 
ter The symptoms in chronic cases of extra gastric disease often lead the 
unwary diagnostician to suspect disease of the stomach Hughson showed 
that pylorospasm often follows a simple incision of the peritoneum In 
surgical experience appendicitis and cholecystitis are the most frequent causes 
of pyloric disturbance The rontgenologist often demonstrates it 
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The irritability of the pyloric sphincter is responsive to stimuli emanating 
from the central nervous system which may be the result of various in Ra- 
tions both mental and physical It is characteristic of the symptoms of peptic 
ulcer to be initiated and accentuated by mental worry and strain That many 
individuals with ulcer have an inherent tendency towaid this type of neivous 
gastric instability is recognized by those who deal with many cases of ulcer, 
and to it has been attributed in some measure the failure to obtain satisfactoiy 
results from either medical 
or surgical treatment 

Moynihan, Hurst, and 
others believe that the to- 
bacco habit is an important 
etiological factor in peptic 
ulcer In a reported series of 
cases presenting a typical 
history of duodenal ulcer, 
but in whom ulcer could not 
be demonstrated, a laige 
number were users of to- 
bacco and 111 90 per cent of 
the latter the X-ray showed 
pylorospasm Nicotine may 
cause pyloric achalasia by its 
paralytic action on the sensi- 
tive vagal ganglia of the 
pylorus 

Infantile pyloiic hyper- 
trophy may be the lesult of 
intermittent clonic spasm of 
the sphincter beginning m 
intrauterine life and caused 
by preponderance of sympa- 
thetic influence or by im- 
paired or taidy development 
of vagal inhibition An excess of adrenal secietion which is a powerful stimu- 
lant to the sphmctei may be a factor From the standpoint of the lelationshi]) 
between dysfunction of the pyloiic sphmctei and peptic ulcer it is significant 
that infantile pyloric disease and peptic ulcer occur with much greatei fre- 
quency in males than in females 

The symptoms of duodenal ulcer are well defined and when faithfully 
elicited affoid a diagnosis with only a small peicentage of erior The early 
symptomatology while characteristic leads with disturlimg fiequeiicy to 0[)era- 
tions at which no ulcer can be demonstrated In other words, the synqitoins 
of duodenal ulcer are sometimes present m the absence of ulcer In these 
cases, gastro-enterostomy fails, but Bastianelli and Shoemaker, the former by 
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the Rammstedt operation and the latter by partial excision of the pj^lonc 
sphincter have obtained satisfactory results The existence of ulcer symp- 
toms in the absence of a lesion probably indicates that ulcer is not necessarily 
the cause of the peptic ulcer syndrome, but that the latter is a manifestation 
of disturbed function of which ulcer may be a sequel According to Hurst, 
peptic ulcer is insensitive to even a high concentration of hydrochloric acid In 
absence of peritoneal irritation, pain from the gastro-mtestinal tract is usually 
indicative of obstruction Spasm of pylorus which may be painful in itself 
offers an obstruction to propulsive efforts of the stomach with resulting dis- 
tention of antrum proximal to the sphincter — an adequate explanation of pain 

The symptoms in uncomplicated duodenal ulcer are often absent for 
periods of weeks or months although an ulcer undergoing repair has often 
been demonstrated in this interval Symptoms are likely to be precipitated 
by nervous strain or by an indiscretion in diet Such phenomena support the 
opinion that the symptoms attributed to ulcer do not depend upon the pres- 
ence of an ulcer and can be explained by quiescence or abnormal activity of 
the pyloric sphincter The fact that ulcer is present m the majority of patients 
who have the characteristic symptoms means that pyloric dysfunction, i c 
achalasia or spasm, which is the cause of symptoms, if long continued, favors 
the development of ulcer 

Experimental peptic ulcer has been produced by a variety of methods, 
and it is characteristic for most of these ulcers to heal promptly According 
to Aschoff, acute ulcers occur m the stomach and duodenum with surprising 
frequency In about lo per cent of necropsies on adults, there are scars of 
healed peptic ulcers and in most of these cases there has been no history of 
ulcer Chronic peptic ulcer is a lesion different from any of the above and is 
dependent for its maintenance on some change m gastro-duodenal physiology 
which for reasons previously cited is induced by pyloric dysfunction By his 
method of surgical duodenal drainage Mann has produced with regularity an 
ulcer in the transplanted jejunum which in most respects resembles clinical 
duodenal ulcer In these experiments, McCann found a normal gastric cheni- 
ism Such results seem to show that the jejunum cannot withstand the action 
of normal gastric juice and serve to emphasize the importance of the chemical 
factor in the causation of ulcer Boldyreff noted that a duodenal ulcer some- 
times occurred after ligature of the pancreatic ducts It seems to be generally 
agreed upon that experimental gastric ulcers are slower in healing when 
emptying of the stomach is delayed Bolton has shown that exposure of the 
gastric mucous membrane to an excess of free hydrochloric acid or to the 
prolonged action of normal gastric juice causes gastritis and the formation of 
multiple small ulcers By appropriate tests Bolton, Elman, and Ochs have 
found that in clinical peptic ulcer there is delay, inefficiency, or failure of 
duodenal regurgitation to neutralize free hydrochloric acid in the stomach, the 
result of spasm or achalasia of the pyloric sphincter It is not uncommon 
for the observant surgeon to find hypertrophy of the pyloric sphincter in 
cases of duodenal ulcer 
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The surgical procedures practiced in the treatment of peptic ulcer 
endeavor by chance or design to reduce acidity in the stomach and their 
efficiency has now come to be measured by the success or failure of this 
result The degree of neutralization of acidity during the digestive and mter- 
digestive phases of the gastric cycle i? not reflected in the analysis of the 
usual test-meal The truth of this statement is attested by the fact that 
gastro-enterostomy cures many cases of peptic ulcer without appearing to 
change gastric acidity In a reported senes of sixty-mne cases of gastro- 
enterostomy complete anacidity was obtained in less than 3 per cent , yet the 
larger clinics report 85 to 90 per cent cures of duodenal ulcer by this pro- 
cedure Elman’s studies have shown that in successful cases of gastro-enter- 
ostomy duodenal regurgitation and neutralization which were previously 
deficient due to interference by the pyloric sphincter have been increased 
by the operation Other effects of gastro-enterostomy as shortened emptying 
time and relief of gastric tension are of secondary importance since excess 
acid or prolonged action of normal acid strength is the harmful factor When 
a properly indicated and performed gastro-enterostomy fails, it does so by 
insufficient regurgitation through the pylorus or through the new stoma The 
result is reactivation of the old ulcer or the formation of a new one near the 
anastomotic line Gastro-enterostomy must accomplish more than normal 
reduction of acidity since the jejunum in some cases is probably vulnerable 
to normal gastric juice 

Partial resection of the stomach accomplishes the most decided reduction 
in gastric acidity because in the area removed are located the cells which 
stimulate acid secretion and cells directly responsible for acid, but the prin- 
cipal reason for low acid values is the very free regurgitation of duodenal 
contents provided for by the large anastomotic stoma Acid cells are not 
entirely confined to a limited area of the stomach, so that the part remaining 
after resection secretes acid of the same strength but in less quantity, as 
formerly produced by the resected portion The result of the operation is 
simply that neutralization is more than normally efficient If for any reason 
It IS not so, and such cases are being reported, jejunal ulcers form as they 
sometimes do after gastro-enterostomy Success of operation will depend 
upon completeness of removal of acid cells and the efficiency of regurgitation 
to neutralize any acid that may be formed The former is highly problematical 
and when it fails the only recourse is removal of more stoinacli 

Various methods of pyloroplasty have been practised with some success 
but not enough to justify general adoption The reasons for failure as shown 
by X-ray studies and 1 e-operations are that the activity of the sphincter was 
not completely abolished 01 that scar tissue and contracture produced obstruc- 
tion at the outlet of the stomach 

There can be no doubt that some cases of verified peptic ulcer heal under 
medical management and in many of these S3miptoms recur when treatment 
is interrupted Alkalies by mouth suppl) the deficienc} of duodenal regurgi- 
^ tation and atropine m sufficient doses inhibits acid secretion, but such effects 
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cannot be conveniently maintained The basic disturliance, pyloric achalasia, 
remains unaffected or readily recurs Regarding the medical treatment of 
peptic ulcer Crohn and Reiss say, "Unless relief is had from the pyloro- 
spasm, we fail to note the disappearance of subjective symptoms ” Gastric 
ulcer may heal m the absence of any form of treatment Both Lewisohn and 
Whipple cite cases m which gastric ulcers verified by operation were shown 
at autopsy to have completely healed although no form of treatment had been 
carried out 

In the treatment of duodenal ulcer, Judd prefers excision of the ulcer 
combined with removal of the anterior half of the pyloric sphincter, complet- 
ing the opeiation as a gastro-duodenostomy Of his cases 6o per cent were 
cured and 92 pei cent benefited Gastric analysis showed little change from 
the condition prior to operation and the emptying time of the stomach was 
normal In patients presenting a history of duodenal ulcer and in whom no 
ulcer was found nor any lesion to account for the condition, in such cases 
both Payr and Shoemaker have excised the anterior half of the sphincter 
without opening the submucosa They report favorable results 

It IS our opinion based on reasons previously given that peptic ulcer 
whether in the stomach or duodenum owes its existence to spasm or achalasia 
of the pyloric sphincter It is possible that this condition could be corrected 
by appiopnate drug theiapy if such were known, or by division of the nerves 
to the part, as advocated by Schiassi, if they could with certainty be identi- 
fied A sure method for abolishing the activity of the sphincter is removal 
of Its anterior half 

The procedure for the submucous removal of the anterior half of the 
pyloric sphincter is as follows 

With the stomach exposed the location of the pyloric sphincter at its 
distal end is readily identified by the short transverse veins If there is 
any doubt as to the exact site of the sphincter mechanical stimulation of 
the pylorus by tapping with an instrument will cause it to contract when 
It can be seen and felt 

By drawing the stomach out and to the left the assistant exposes the 
gastro-duodcnal area under tension The veins above and below the sphincter 
are ligated by catgut on a curved needle, the ends being left long to act as 
traction sutures A transverse curved incision is made on the duodenal side 
and another on the gastric side of the sphincter These incisions should be 
made with a sharp scalpel and carried down to the submucous layer which 
IS recognized by its small blood-vessels In order to facilitate its removal 
the sphincter should be thoioughly freed by sharp dissection from the 
underlying submucosa The sphincter is now cut across at its lower border 
At this point care is necessary to avoid opening into the bowel Should 
this occur the ojDemng can readily be closed by suture without interfering 
with the operation The strip of tissue containing the sphincter is now 
peeled from the underlying submucosa with the aid of a scalpel and cut 
across at its upper border The only bleeding occurs as a free ooze from 
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the incised edges of the wound and frequent sponging is necessary to keep 
the area dry In order to control Weeding, the defect on the face of the 
bowel IS closed by a continuous suture of fine chromic gut which unites 
the incised outer coats of the stomach to those of the duodenum over the 
submucosa 

By experiments on the cadaver and on the dog it has been shown that 
this operation does not produce narrowing of the bowel nor any apprecia- 
ble infolding of tissue into its lumen Scar tissue is reduced to a minimum 
and leakage prevented by avoiding injury to the submucosa 

For the purpose of mastering the details of the operation it is advisable 
to carry out the procedure several times on the cadaver when it will be 
found that it can be done safely and m a brief time 

SUMMARY 

Pyloric achalasia is defined by Hurst as failure of a sphincter to relax 
This failure, in the case of the pyloric sphincter, is chiefly opeiative against 
duodenal regurgitation, the major factor in the reduction of gastric acidity 
Thus, incident to retention, there is prolonged exposure of the stomach 
mucosa to a highly acid content, which in turn is forcefully squiited into the 
duodenum causing both chemical and mechanical trauma, piedisposing factors 
in the development of ulcer and active factois m its persistence 

The permanent success of gastro-duodenal surgery, exclusive of that 
applied to malignancy and obstructing deformities, is dependent on read}^ 
passage of gastric content and free regui gitation into the stomach of pan- 
creatic and biliary secretion 

Of the methods of insuring tliese results, Judd’s ulcer resection combined 
with partial pyloromyomectomy, the Finney-Haberer operation and Billioth 
No I are least disturbing to normal function 

With a reasonably assured diagnosis of pyloric achalasia, in the absence 
of demonstrable ulcer at operation, oi even if a non-defornnng, non-obstruct- 
ing one be present, resection of the accessible portion of the pyloric sphincter 
without opening the mucosa, offers the least traumatizing method of accom- 
plishing the desired results 

Neither this nor any other operation gives promise of more than 
transient betterment m the neurotic type of patient characterized by multiple 
manifestations of autonomic imbalance 
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Discussion Dr J Shflton Horsley, of Richmond, Va , said that the 
operation for partial excision of the pyloric sphincter to relieve pylorospasm 
seems to have no advantage over pyloroplasty, in which not only the sphincter 
but the muscles of the pyloric canal, which is about one and one-fourth inches 
m length, are divided and sutured transversely, thus interposing tissue from 
the stomach around the gastric end of the incision between the divided ends of 
the pyloric sphincter A chain mechanically is just as effectively broken by 
removing one link as by removing a half-dozen links, but when only a part 
of the jiyloric sphincter is excised as described, the calibre of the pyloius is 
not increased and the fibrous tissue that takes the place of the excised por- 
tion of the pyloric sphincter is a direct connection between the two ends of 
the pyloric sphincter, and if this fibrous tissue tends to contract it may even 
decrease the calibre of the pylorus In the pyloroplasty mentioned, however, 
additional tissue is intei posed between the divided ends of the incised sphinc- 
ter which should permanently increase the calibre as well as relieve the spasm 
from the siihmcter and the muscles of the pyloric canal 

It must be recalled that the innervation of the pyloric sphincter is different 
from that of the external sphincter am, which consists of striped muscle and 
IS innervated as stuped muscle usually is, whereas the pyloric sphincter has 
smooth muscle and contracts partly from the extrinsic innervation of the 
vagus, but largely through the myogenic influence itself, as Alvarez has 
shown It seems probable that even the extrinsic nerve supply of the remain- 
ing portion of the pyloric sphincter is not affected by excising an anterior 
segment of it 
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THE DILATED DUODENUM 
By John E Summees, M D 

or Omaha, Nebraska 

Although the literature of surgery contains a considerable number of 
illuminating articles written by surgeons upon the chronically dilated duo- 
denum, it IS only lately that internists have begun to pay any attention to 
the subject Books upon internal medicine hardly mention this pathology as 
differentiated from that of gastric, gall-bladder, or even duodenal ulcer 
pathology, which it so often imitates Only one book — that of Duval and 
his collaborators ^ — has discussed the dilated duodenum in a worthwhile 
fashion, and only two works on surgery in English, mention any- 
thing helptul 

The title of this communication refers to the chronically dilated duodenum 
The acute dilatation of the stomach is, I believe, the after-clap of a chronically 
dilated duodenum developed by some obscure irritation within the duodenum, 
or mechanical pressure from without at the area of the cause of the chronic 
dilatation Rokitanski - suggested this in 1849 

In practice, the pathology of the symptomatology of the upper quadrant 
of the abdomen, particularly on the right side, is daily a question as to the 
identity of its specific location, and we must acknowledge that it is sometimes 
difficult to differentiate with accuracy the primary location involved Some- 
thing has been done to clear up the maze with which the dilated duodenum 
has surrounded the symptomatology, not infrequently attributed to ulcer of 
the stomach or duodenum, cholecystitis, and chronic pancreatitis, but in the 
absence of positive X-ray corroborative findings, nothing conclusive has been 
worked out There are, however, rather suspicious symptoms which may 
make one think of a dilated duodenum The Cleveland Clinic® has recently 
published the expression of Doctor Crile and his collaborators in this respect 
They think that they have arrived at a position where they may conclude 
“that chronic dilatation of the duodenum is a clinical entity” As Adams 
says,** discussing the cjuestion of diagnosis, “It would seem more reasonable 
to state as Moynihan has with regard to gastric ulcer, that the only two 
persons who can make the diagnosis with certainty are the radiologist and the 
surgeon, and the latter can only do so after the abdomen is opened” 

Inflammatory adhesions resulting from gall-bladder infection or duodenal 
ulcer, not infiequently deform the first or second portions of the duodenum, 
likewise there may be some angulations resultant from congenital bands, but 
none of these is apt to produce interference with duodenal function except 
occasionally’', when temporarily so much angulation is produced as to cause 
more or less obstruction which is reflected in stomach retention These 
attachments are supramesocohc and are in evidence sy’mptomatically', causing 
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discomfort oi pain while the stomach is emptying itself after a meal Most 
of the dilatations of the duodenum, however, have their origin from sub- 
mesocohc obstiuctions Aside from the occasional congenital bands which 
may compress the duodenum at its third portion causing more or less dila- 
tation above, piactically all third-portion dilatations are caused by the third 
poition being pressed against the third lumbar vertebia, wheie it is crossed 
by the mesentery and its contained blood-vessels Seymour Bailing empha- 
sizes this and says in explanation, “The fixation of the duodenum occurs 
primal ily by fusion of the mesoduodenum with the mesocolon and the struc- 
tures lying in the neighborhood of the right kidney The neighborhood of 
the thud part of the duodenum is the pivot around which intestinal rotation 
occurs, rotation which brings the ca?cum acioss from the left side of the body 
to the right side of the body, and carries the loot of the mesentery of the 
jejunum and its contained superior mesenteric artery and vein across the 
duodenum neat its junction with the jejunum” 

An ascending colon which after lotation descends well dowm and is loosely 
fixed to the paiietal peritoneum — even having a mesocolon — does, with the 
lower ileum, cause ti action upon the mesentery This ti action results m 
pressure upon the thud poition of the duodenum It is exaggerated wdien 
the caecum is mobile and it wnth the low'ei ascending colon is filled with 
intestinal contents Sometimes the accumulating effects of a geneial vis- 
ceroptosis may be the determining cause of the pioduction of dammmg-back 
symptoms leferable to the duodenum 

Personally, I believe with Duval that a series of X-iay studies is the only 
reliable means of making a diagnosis of a dilated duodenum 

The outstanding symptoms in subjects wdio harbor a chronically dilated 
duodenum, as I analyze them, aie discomfort or pain in the right upper 
abdominal quadiant, less often in the epigastiium, pain in the back, usually 
radiating from the fiontal locality, headache, nausea, and often vomiting 
There is invaiiably constipation Theie may be occasional attacks of 
dianhoca When the symptoms complained of are mostly constant there is 
positive loss ot w^eight, sometimes extieme Those who lose w^eight are 
ahvays nervous and generally hyperesthetic 

Let me describe, as I did on anothei occasion, ^ one case rather fully, 
and then bring out briefly conoborating points in several othei cases wdiich 
to my mind may be helpful in difterentiating the symptomatolog} of the 
chionically dilated duodenum from that of the veiy common pathology so 
fiequently met wnth in the light upper quadiant of the abdomen 

C\SE I— A ^oung lady, t\vcnt\-l\\o jears old, had been seen in me oft and on, with 
her plnsicians, for an indefinite pain somewhere over the gall-bladder region This pain 
sometimes radiated toward her back Her appendix had been remo\cd Her chief com- 
plaint was migraine, and when she lomitcd it was alwa\s bile—not undigested food Her 
appetite was capricious She was much below weight She was ncreous, jc, tempera- 
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mentally so All resources for a positive diagnosis were again and again exhausted 
It was decided that the young woman was probably suffering from a low grade infection 
of her gall-bladder She was operated upon by me January 17, 1927, in the Clarkson 
Hospital On exposure the stomach and gall-bladder, to my eye and touch, were normal, 
but the duodenum was markedly dilated by the pressure of a band m the mesocolon 
which I could not divide A duodeno-jejunostomy was done The patient made a fine 
recovery, her nausea disappeared, appetite returned, and she was a new young woman 
Unfortunately a mishap occurred Six months later she developed progressive symptoms 
of an intestinal obstruction This was taken care of by dividing a band partialh 
encircling the upper ileum The gall-bladder was removed at the same operation, as 
her physicians were confident it harbored trouble My opinion is that this gall-bladder 
was normal, although the pathologist reported it as a chronic cholecystitis, Grade B 
The young woman is to-day in fine health, having gained thirty-five pounds in weight 
Her nausea, headache, and nervousness are gone 

Case II — A woman, age thirty, a nurse, entered the University Hospital and was 
assigned to the neurological department. May 7, 1927 Her history showed that in 
1900 she had been diagnosed as having a gastric ulcer and had been on diet treatment 
for one year Since August, 1922, she had constantlj^ complained of anorexia, nervous 
ness, frontal headache, nausea, and vomiting (bilious) Her appendix had been removed 
and this operation was followed by another for adhesions She had had a femoral 
phlebitis as a complication Present symptoms Weight about eighty-five pounds, pain 
m upper abdomen and back , the whole abdomen hypermsthetic At this time I suspected 
her as suffering from a chronically dilated duodenum and said so The X-ray report 
was confirmatory It said m brief, “Good duodenal cap , second part seems spastic , 
third part dilated and filled with barium” I did a duodeno-jejunostomy The gall- 
bladder was normal She was in my office recently, has gained twenty-five pounds and 
IS in excellent health All of her symptoms have disappeared although she says her 
stomach disturbs her at times 

Case III — A man, thirty years of age, a rancher, entered the University Hospital, 
April 30, 1927 He was thin but rugged His history dating back, suggested a duodenal 
ulcer or a mild gall-bladder infection He had frequent attacks of pain in the upper 
abdomen and had acquired a mild but positive morphinism which was obscuring He 
had headache and vomiting Careful laboratory tests as to gastric or duodenal ulcer or 
gall-bladder infection were negative, yet we believed that he had pathology in the right 
upper quadrant justifying exploration All that I found was a markedly dilated third 
portion of the man’s duodenum, caused by a compressing mesenteric pedicle A duodeno- 
jejunostomy was done The result was extremely satisfactory Unfortunately he has 
drifted and w'e have lost touch with him 

Case IV — A young woman, a nurse, was a headache sufferer and had had several 
attacks of cholecystitis which interfered with her duties I operated upon her August 
9, 1927 Her gall-bladder looked quite normal but I removed it It turned out to be 
a “strawberry” gall-bladder The third portion of her duodenum was markedly dilated 
by a peritoneo-mesocohc band which I divided It was interesting to see the dilated 
duodenum collapse as the band was divided The recovery of this young woman has 


been most satisfactory 

Case V — A rather spare woman, age forty-mne, married, no children, entered the 
Clarkson Hospital, February i, 1928 For more than a year she had been complaining 
of headache, nausea, belching, and bilious vomiting She had complained of pain in tie 
upper abdomen for several j'ears This pain radiated toward the back She had lost 
considerable weight An X-ray disclosed a very much dilated duodenum Perista sis 
was plainly seen traversing the duodenum and then changing to reverse peristalsis le 
entire duodenum hung as a loop — its bottom coming below the crest of the ilium 
was apparently some undetermined interference at the duodeno-jejunal junction ic 
was operated upon by me February 10, 1928, and a duodeno-jej unostomy done Tiere 
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has since been marked improvement in all of her symptoms The reverse peristalsis is 
gone and her neurotic condition has changed for the better 

The duodenum m the transverse mesocolon is below the lesser cavity of 
the peritoneum, lies in a bed of connective tissue and is covered by a single 
layer of peritoneum If a hanging, angulated right colon is the offending 
agent this should be tacked up by some sufficing method McConnell and 
Hardman ° leport a large senes of such cases successfully treated by this 
technic I do not agree with Bloodgood, who advises and has on several 
occasions resected the csecum and ascending colon as the proper method of 
overcoming the difficulty Good results are obtained by doing a simple, safe 
colopexy A duodeno-jej unostomy is the operation of choice when not contra- 
indicated by a simpler method as a colopexy The resection of the lower 
ileum and the ascending colon should be reserved for cases otherwise 
not promising 

I would like to suggest a warning in regard to the doing of a duodeno- 
jejunostomy When the transverse mesocolon is loaded with fat and the 
subject happens to have a heavy abdominal wall, it may be difficult to expose 
the dncdenum and release it sufficiently to bring it into a position in which a 
safe technic of a duodeno-jej unostomy is practicable In such an instance it 
may be wise to resoit to the next best procedure, a gastro-jej unostomy In 
a recent instance of this kind my patient died several days after being operated 
upon, and the autopsy disclosed an acute pancreatitis There was fat 
necrosis in the omentum and the head of the pancreas was commencing to 
break down Although the pancreas was exposed when freeing the duo- 
denum I was not awaie of any traumatism to it 

Again it must be remembered that the duodenum is not always situated 
as described in our anatomies The loop may be found at the second lumbar 
veitebra, sometimes at the fifth, and its position will influence its motility and 
the ease with which it can lie manipulated Medical treatment of the dilated 
duode*mm is, of course, of value Diet, the duodenal tube, calomel and 
saline laxatives, the alxlominal lielt, posture, knee chest, (the foot of the bed 
raised ) when the colon is at fault, all may be helpful 

Let me make another suggestion When operating for supposed or 
known pathology in the right upper quadrant of the alidomen, on exposure of 
the duodenum, should it seem abnormally dilated, lift up the colon with its 
attached omentum, and inspect the mesocolon to the right of the mesentery 
where it naturally crosses the duodenum You may find more or less dila- 
tation of the thud portion of the duodenum requiring surgical procedure 
Ph3'sicians should give this subject more attention The pathology is not 
very uncommon, a leasonably safe symptomatolog)^ may be vorked out and 
its relief by suigery is satisfying vhen other means ha\e failed 

Byion Roliinson in Ameiica and Petit ® of Pans, a pupil of Campenon, 
described cases of chronic duodenal obstiuclion The former intcr\ened 
surgicall) 111 two patients suffering from lar.ous S}mptoms of indigestion. 
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operated in 1900, and found no other lesion than a premesentenc dilatation 
of the third portion of the duodenum Petit described and executed a duo- 
deno-iejunostoniy on the cadaver 111 1900 Finney, in 1906,® described incom- 
plete stenosis of the duodenum from mesenteric oiigiii, as a cause of 
indigestion Important articles by Bloodgood and Kellogg ® have done 
perhaps most to direct attention to the dilated duodenum The personal work 
of E P Quain of Bismark, N D , and his very recent translation of Duval’s 
book will do much m the future to interest the profession in this 
neglected field 
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Discussion Dr Leonard Freeman, of Denver, Col , called attention to 
a form of obstruction of the duodenum that is a persistence from fetal life 
He had seen quite a number of these cases, perhaps because he had been look- 
ing for them , because what one does not think of and does not look for one 
is not apt to see 

The duodenum goes downward a shoit distance and then across the spine, 
and then is attached higher up at the duodeno-jejunal angle, the first one- 
fourth being free, but not the remainder, which is imbedded in connective 
tissue In fetal life the whole of the duodenum is free, is much longer, and 
has a mesentery of its own This sometimes persists into later life, so that 
the duodenum instead of passing across the spine rather high up, sinks low, 
m a long loop, down toward the pelvis Doctor Summers mentioned such a 
case m his paper But when it sinks low down in this way it neveitheless is 
always attached high up by the ligament of Treitz That is always a con- 
stant point of attachment Like hanging a rubber tube over a nail, it becomes 
kinked off at the point of attachment Not only that, but there is also a twist 
at this point This loop of duodenum being free and filled more or less with 
intestinal contents, sinks toward the pelvis and makes the kink greater The 
difficulty being increased, as time goes on, by thickening and contraction of 
the supporting ligaments 

If those who are operating for dilatation of the duodenum will look care- 
full}^ they will find that such a condition as this is responsible much more 
often than has been generally recognized It may be corrected sometimes by 
freeing the point of attachment and sometimes by a duodeno-jejunostomy, 
according to circumstances 
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Dr Emmet Rixeord, of San Francisco, Calif , said that, in connection 
with Doctor Summers^ paper, he was reminded of a demonstration that was 
made in the Museum at Harvard Medical School some years ago in which 
a number of wax casts of the duodenum made by the late Professor Dwight, 
professor of anatomy, weie shown He had injected the duodenum with 
melted wax The casts showed very wonderfully many of these variations 
and particularly the crease on the anterior surface of the transverse portion 
of the duodenum which is made by the superior mesenteric artery 

Doctor Balfour (m closing) said that although he may have given the 
impression that partial gastrectomy is to lie condemned, there is no operation 
which will give better results m selected cases It does not necessarily protect 
the patient against subsequent ulceration, and when such ulceration does 
occur the problem of further surgical treatment is much more difficult to solve 
than when a similar type of operation has been the primary one 

Repeated resections do not appear difficult m a diagram, but it is hardly 
necessary to say that they may lie extraordinarily difficult technically Worse 
than this, even if a satisfactory operation has been done from a technical 
standpoint, one cannot be certain that the patient is going to be in good 
health afterward 

Doctor Summers (in closing) Apropos of the motility of the duo- 
denum, some ten years ago he was asked to remove a large open safety 
pm from the stomach of an eleven-months-old child The X-ray showed the 
pm in the stomach He opened the abdomen The pm was not m the 
stomach but its point was fastened m the wall of a very mobile duodenum 
He could handle the pm, so much so that he was able to manipulate it and 
close It, instead of opening the gut and taking it out About a week or ten 
days later the child passed the pm naturally 
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THE VALUE OF THE RECTAL TUBE IN OPERATIONS 
FOR ACUTE ABDOMINAL CONDITIONS 

Bt Herbert A Bruce, M D F R C S , Eng 
OF Toronto, Canada 

For a number of years I have been in the habit of inserting a rectal, or 
more properly speaking, a colon tube, before closing the abdomen after oper- 
ations for many acute abdominal conditions with such striking results that 
I thought it worthwhile to bring it before this association in the form of a 
special communication I got the idea from seeing Sir Arbuthnot Lane use 
a long rectal tube in ileo-colostomy, and observing how free these patients 
were from distention and how easy it was to keep their bowels open 

A colon tube (32 inches long, with an eye at the side as well as the end) 
passed with a corkscrew motion by an assistant or nurse, can be guided up 
past the “tricky” rectum and through the sigmoid to the splenic flexure or 
higher, by the surgeon with his hand in the abdomen It will then be seen 
how difficult or impossible it is without such help to pass a rectal tube up to 
or beyond the sigmoid, as it almost invariably becomes arrested at a point 
about four inches above the anus and then bends on itself and doubles up 
within the rectum With the hand m the abdomen, it can be guided past this 
point and by alternately feeding the bowel over it and pulling on the tube, it 
can be made to pass to any distance It should be passed well above the sig- 
moid as far as the splenic flexure, so as to ensure its remaining in position 
It should then be secured by a stitch to the skin near the anus, and can be 
left for from four to six days as occasion may require 

The chief benefits to be derived from its use are 

1 It permits of easy escape of gas and prevents distention of the 
large bowel 

2 By holding the sigmoid flexure and the mesosigmoid across the brim of 
the pelvis it forms an effective shelf ivhich prevents the small intestine get- 
ting into the pelvis 

3 It enables one to give saline and glucose high up into the colon wheie it 
will have a better chance of being absorbed, and also to give enemata where 
they will be most effective 

One of our greatest concerns after an operation for diffuse septic peri- 
tonitis, IS to get an evacuation of the bowels the following day This is greatly 
facilitated if the colon tube is beyond the sigmoid, thus enabling the enema to 
pass as high as the caecum In fact I feel confident that the overdistention of 
the intestines in paralytic ileus will be prevented in a considerable number of 
cases by the colon tube It should be used in all cases of peritonitis from 
whatever cause in all cases of intestinal obstruction, whether mechanical or 
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paralytic, and in many operations upon the female pelvic organs, to prevent 
adhesions to the small bowel or omentum 

It was found most helpful in a recent case of volvulus of the sigmoid, in 
which a loop of this bowel was turned over and attached by a firm adhesion 
to the rectum low down The sigmoid loop had evidently been in this posi- 
tion for a considerable time, for when the adhesion was separated and the 
loop lifted out of the pelvis, it immediately fell back into its acquired position 
The rectal tube restored it and held it in its normal position, and was left in 
for a week, at the end of which time it was hoped the tendency to recurrence 
had been overcome The patient made a good recovery 

Another typical case was that of a man aged thirty-five, who had a rup- 
tured appendix with diffuse septic peritonitis and paralytic ileus when first 
seen, four days after the beginning of his attack The appendix, which was 
gangrenous and perforated, was removed, adhesions of the small and large 
intestine were separated and drainage provided, and then a colon tube was 
inserted up past the splenic flexure to about the middle of the transverse 
colon The obstruction was relieved within thirty-six hours and he made a 
good recovery, which we believed due to a very large extent, to the use of the 
colon tube 

In many cases the pelvic operations in which, after the removal of diseased 
organs, raw surfaces were left which could not be peritonized, the expedient 
of using the sigmoid held in position by a rectal tube has effectually kept the 
small intestines out of the pelvis and prevented adhesions 

It would seem unnecessary for me to recite further the variety of cases 
111 which a colon tube has been used with great advantage , m fact m which it 
was believed to have turned the scale m favor of recovery Any desired 
medication can be given thiough the tube m addition to saline or glucose 
without fear of the rectum becoming intolerant In the intervals of treat- 
ment the tube should be left open, when gas and fecal matter will be found 
to escape 

Should the bowel become irritated by the tube, which it occasionally does, 
a warm oil enema will relieve it If the tube should get plugged, it can be 
readily cleared by running some waim saline through it 

After an experience extending over many years, I feel confident m advis- 
ing the use of the colon tube, put m place during an abdominal operation, as a 
life-savmg device I believe that it is just as valuable and important as the 
stomach tube has proven to be m preventing death from acute gastric dilatation 
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RESECTION OF THE PANCREAS 

By John M T Finney, MD 

AND 

John M T Finney, Jr , M D (By Inahtation) 

OF Baltimore, Md 

In presenting this report of a single case of successful resection of a 
large portion of the pancreas, it is our purpose to draw attention to a con- 
dition possibly enlarging the field for the employment of surgery Recent 
additions to our knowledge of the function and diseases of the pancreas, as 
revealed through clinical and laboratory research, have called attention to the 
condition reported as one potentially surgical in character Owing largely, 
no doubt, to the influence of Mikulicz’s well-known opposition, operative 
procedures of any sort upon the pancreas are comparatively rare — partic- 
ularly those for primary disease of the gland, involving resection of a portion 
of Its substance Nevertheless, the literature on the subject of pancreatic 
surgery, both experimental and clinical, is fairly voluminous But in a rather 
careful and exhaustive review, we are unable to discover the report of another 
case similar to the one we are presenting 

Case Refort — Mrs C W J, age fiftv'-three years, white, widow, was admitted 
to the Union Memorial Hospital, Baltimore, December 2, 1927 She had previoush 
been carefully studied by physicians, both in this country and abroad She was referred 
to us by Dr T P Sprunt of Dr L F Barker’s group, to whom w'e are indebted for 
most of the laboratory reports 

Complaint — Spells of confusion, with mental lapses and strange behavior, during 
the past four jears Low blood sugar 

Family Histoiy — Father and mother living and well at tightj-nine and eightv-three 
years respectively Four sisters and brothers alive and well One brother died of 
tuberculosis Husband died five jears ago, at the age of fortj'-nine, of cancer of the 
pancreas Never pregnant 

Past Histoi y — General health fair Has been nervous and troubled w'lth indigestion 
and constipation all her life No serious illnesses At the age of twentj -seven she had 
a severe nervous breakdown, characterized by marked depression From this attack, 
recovery' was slow' For about a year following her husband’s death, there was again 
a period of rather marked mental depression, largelv influenced, in all probabilitv, h\ 
unfavorable environment She lived in the same house as her husband’s brother, who 
had an old infantile paralvsis, associated with convulsive seizures and mental deterioration 
This worried her greatly She then mov'ed to the home of her father, who was a 
pronounced religious fanatic Later, she took up teaching, to occupy her time She 
found herself much older than the other teachers with whom she was associated, and had 
great difficulty in making the new adaptations necessary' It was at about this time, 
four years ago, and coincident with the menopause, that the first attack occurred 

Physical Examination — Head Occasional headache Has worn glasses for manv 
years Much trouble vv'ith teeth, infrequent tonsillitis prominence of the thvroid for 
several years 

Caidio-rcspi) atoi v — Essentially negative 
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Cast) o-wfcsiwal —Chrome indigestion and constipation, appetite fair Hicmor- 
rhoidectomy, 1923 

Gcnito-mman' — Menses, onset at fifteen years, slight dysmenorrhcea D and C 
in 1902 Menopause at age of forty-nine 

Skin — Eczema of hips and perineum twice — in 1921 and 1924 Treated with X-ray 
each time 

Skeletal — Negative 

Neivons — Marked instability, always irritable, easily depressed 

Piesent Illness — Began four jears ago, coincident with her menopause At first the 
attacks were slight and infrequent The onl> thing noticed was that she would seem 
dazed, could not concentrate or think clearly, and sometimes would “see double’’ The 
attacks at that time would be of but a few minutes' duration, with no after effects 
Since first noticed, they have become steadily worse, more frequent and more prolonged 
After a jear and a half, she became alarmed about her health, and went to Europe 
for a rest During the year spent there, she thinks she had possibly six or eight attacks 
Ihev usually occurred before breakfast, but had not as yet come to be definitely asso- 
ciated with the taking of food Any alarm or trouble might precipitate an attack 
Once or twice she fell while walking, but was conscious of no dizziness, and was able 
to arise immediately and continue During the past eighteen months, the attacks have 
increased rapidly both in number and severity, until now they have become of almost 
daily occurrence, — usually m the morning, before breakfast 

A typical attack is described as follows — she can generally tell when one is imminent 
by her eyes If reading, they become crossed and she has great difficulty in properly 
focusing them Or, they may become fixed m a stare, with dilated pupils Then the 
head begins to jerk unsteadily and roll from side to side Then she cries out At the 
height of the attack, she screams and throws herself violently about — almost like a 
convulsion There is at times some frothing at the mouth There has never been any 
biting of the tongue, or other physical injury during an attack, nor any loss of sphmctenc 
control Everything that occurs during the attack is hazily remembered by the patient 
afterward She feels exhausted, both mentally and physically The attacks last from 
fifteen minutes to several hours Upon one occasion she savs she was semi-conscious 
for a whole day The most interesting feature about these attacks is that they may be 
aborted m a few minutes if, at the first warning of their approach, the patient takes a 
few mouthfuls of shredded wheat biscuit and cream If the attack is allowed to progress 
further, the tin e of recovery after taking food vanes, but the patient says it is not as 
prompt now as a couple of years ago From September to December, 1926, while under 
treatment at a sanatorium, on forced feedings and bromides, she had no seizures at all 

Phyncal Exantinalwn — Height 5 feet 2)4 inches, weight 140 pounds — about fifteen 
pounds over average Temperature, pulse and respirations normal , blood pres- 
sure 116/80 

The examination was essentially negative, except as follows — mild gingivitis, w’lth 
several questionable teeth Tlicrc is moderate diffuse enlargement of the thyroid, with 
one definite nodule about i 5 cm in diameter situated in the isthmus, just to the right 
of the midime Several spots of eczematous looking eruption on the hqis, and nintr- 
surfaces of the thighs Examination of the nose throat heart lungs abdomen pehis 
and neurological s\stcm all negatne X-ra\ examination of the chest, gastro-intcstm il 
tract, skull sinuses and teeth were also negatne The eye cxammation showed slight 
compound Inperopic astigmatism, with slight cxopliorm and hy pophoria— corrected 
by lenses 

The reports of the earious laboraton and chemical anahses arc the most interesting 
data 111 tins case and on them was based the teiitatne diagnosis of In fioghcamia or 
In pcrinsulisiii winch determmed the subsequent cemrsc of action M'c haio reports 01 
anaKscs made elsewhere during the past two a ears These arc incorporated with our own 

Urine Exaiiimatioii, September ii J025 — Negatne except a little albumin 
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Blood Chemistry, September 17, 1925 — Unc acid 5 8 mg per 100 c c , NPN 42 0 
mg per 100 c c , Sugar 228 s mg per 100 c c 

One week later, September 25, 1925— Sugar 1340 mg per too cc , hemoglobin 94 
per cent Red blood cells 4,864,000 White blood cells 8,500 

Kidney function (phthalem output) 42 per cent m two hours Exactly one jear 
later, September 25, 1926, the blood sugar had dropped to 41 mg per too cc One 
month later, October 26, 1926, the fasting sugar at 8 A m was 79 mg , which following 
a glucose tolerance test rose rapidly to 232 mg at 8 30 am, then dropped slowlj to 
196 mg at 9 A M and to 192 at 10 a m During this time, the specific gravity of the 
urine varied from i 010 to i 020, but at no time was there any sugar in the urine 

During May, 1927, a blood sugar report was 30 mg , fasting, and only 70 following 

glucose The laboratory observations made just prior to her admission to the hospital 

for operation show essentially the same findings 

Gastric analysis was normal, with free HCl content of 26 per cent , total acidity 
of 50 per cent Stool examination negative Urine negative, except for faint trace 
of albumin A wide series of protein sensitization tests were all negative Blood 
Examination October 3, 1927 Haemoglobin 80 per cent Red blood cells 4,506,000 
White blood cells 6,200, with a normal differential and platelet count and no abnormal 
cells Blood Wassermann was negative Uric acid 34 mg per 100 cc NPN 345 
mg per 100 cc Blood sugar (fasting) 52 mg per 100 cc Blood sugar the following 
day (done after basal metabolic test) was 40 mg per 100 c c 

Glucose tolerance test showed blood sugar content of 52 mg before administration, 

192 at Yi hour, 135 at hours, in at 2j4 hours This gives a normal reading except 

for the abnormally low fasting blood sugar to begin with No sugar appeared in the 
urine at any time Two basal metabolic readings, at differert times, gave minus 9 and 
minus 6 respectively The spinal fluid showed a negative cell count and globulin reaction, 
negative Wassermann and sugar content of 34 mg per 100 c c 

Many subsequent blood sugar estimates were essentially the same as those given 
above 

There were certain other experiments of considerable interest and importance, which 
were tried At one time, ten units of insulin were given hypodermically, with the 
immediate production of an attack From this attack she recovered with equal rapiditj, 
following the intravenous injection of a glucose solution On another occasion, ten units 
of insulin were given intravenously, together with twenty grams of glucose, without the 
production of an attack At the time of these experiments, the blood sugar w'as at a 
normal level before the insulin was given During the attack, it was very low from 
20 to 30 mg per 100 cc Immediately after recovery, following the injection of the 
glucose, it had again become normal On the other hand, at another time, while in the 
fasting state, wnth a very low blood sugar, near her danger level, a hypodermic injection 
of 10 minims of adrenalin prevented the occurrence of an attack, and an hour later, 
the blood sugar was found to be normal The same result was obtained by the injection 
of pituitrm, hypodermically and, also, though less promptly, by the use of pitmtnn 
intranasally Ephednn solution had no effect whatever m warding off an attack 

Patient was examined by Doctor Hohman of the Department of Psychiatry, who 
reported as follows “If it were not for the fact that there is a very striking lowering 
of the blood sugar and that the taking of carbohydrates aborts the attacks, my fee mg 
would be that these attacks were certainly hysterical” 

From these various studies, we felt that it had been shown pretty conclusively (i) 
that the attacks were alwavs associated with and, therefore, presumably due to, t ic 
hypoglj ciemia , (2) that there was apparently a plentiful store of glycogen in tie 0 
and that it could be readily mobilized by taking food, or by the exhibition 0 cer am 
drugs, namely, the injection of adrenalin or pituitrm, or the use of pituitrm as a n^s^^ 
sprav, (3) that there was a marked sensitiveness to insulin, even in excee mg' 
doses, as evidenced by the rapid onset of a typical attack immediatelj fo owing 
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introduction This raised the question as to whether we were dealing with a case of 
over-production of insulin, or with one showing a marked hypersensitiveness to a normal 
amount, also as to whether we were dealing with a metabolic disturbance produced 
entirely by an organic disease, or by a functional disease or by a combination of 
the two 

In view of the close similarity of the findings m this case to those m the case 
reported recently from the Mayo Clinic by Doctor Wilder and others, we felt that an 
exploratory operation was certainly warranted, to determine the condition of the pancreas, 
and that if then it appeared advisable, a partial resection of the pancreas would be 
undertaken m the endeavor to diminish the glandular substance concerned in the pro- 
duction of insulin, 1 e , Islands of Langerhans This latter procedure seemed warranted, 
whether we were dealing with a case of true hypennsulinism, or one of hypersensitiveness 
to a normal amount of insulin In either case, the reduction in the insulin output should, 
at least theoretically, materially benefit the individual 

The patient was frankly told that such an operation would be in the nature of an 
experiment, but she was so incapacitated and depressed by the frequency and severity 
of her attacks, that she was not only willing, but anxious to take advantage of any 
chance that offered a prospect of relief Accordingly, she entered the Union Memorial 
Hospital on December 2, 1927, and the operation was performed the following morning 
In preparation for the operation, the patient was given four drams of glucose every 
half hour for several doses Operation was done under ether anaesthesia An ample 
left rectus incision was made From the mid-portion of this incision, and extending 
laterally below the left costal margin, was a second incision, about five inches in length, 
the result being a T-shaped opening, giving excellent exposure of the whole upper portion 
of the abdomen The approach to the pancreas was through the gastro-colic omentum, 
the stomach being retracted upward and the transverse colon downward 

On inspection and palpation, the pancreas seemed normal in size, shape and con- 
sistency The liver appeared to be perfectly normal, in fact, on general exploration of 
the whole abdominal cavity, nothing abnormal was made out Owing, however, to the 
persistent, unexplained hypogljcaemia, it was decided to resect a portion of the pancreas, 
for the reasons above mentioned Accordmgl}', beginning at the tail, the pancreas was 
carefully mobilized and dissected out of its bed until approximate!}' two-thirds of it had 
been freed This was accomplished without great difficulty by careful dissection, without 
injury to surrounding structures and without hemorrhage of any note, except at one 
point, where it was momentarily feared that possibly the splenic vein had been injured 
It proved, hoivever, to be only an aberrant branch, which was easily secured When 
as much of the pancreas had been mobilized as it seemed wise to remove — about two- 
thirds of It — the body of the gland was divided by a V-shaped incision, and the resulting 
flaps of pancreatic tissue were brought together and sutured with continuous plain 
catgut, which effectually covered in all the raw surfaces and controlled the oozing 
therefrom The line of suture of the pancreas \vas then turned under and covered until 
fat and retroperitoneal tissue, by interrupted sutures of plain catgut 

A small wedge-shaped piece uas removed for examination from the edge of the left 
lobe of the liver 

The spleen showed no evidence of disturbance to its blood supply The toilet of 
the peritoneum had been so satisfactorily completed that we deliberated as to the advis- 
abilit} of drainage It was decided, howc\cr, m the affirmative, and a cigarette drain 
w'as placed in the vicinit} of the stump of the pancreas, and another m the bed from 
which it had been rcmo\cd The wound W'as closed in la}crs, in the usual manner, with 
catgut and silkworm gut 

The patient stood the operation well The blood sugar, from a specimen taken 
immediatch after operation, w as 230 mg per 100 c c She returned to her room in good 
condition Shortl} thereafter, there de\ eloped a period of apparent cardiac depression 
But, following Mgorous stimulation and the administration of 500 cc of 10 per cent 
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glucose solution intravenousl>, the patient’s condition rapidly improved The evening 
following the operation, her condition was excellent — pulse around 90, temperature 
normal, blood sugar 247 mg 

For the first three or four days after operation, the patient was quite uncomfortable 
from rather persistent nausea and vomiting, necessitating gastric lavage 

December 4 — the day after the operation — the blood sugar was 244 mg, with a two 
plus sugar reaction in the urine This was the only time during her hospital course in 
which sugar was observed in the urine 

December 5, the pulse and temperature both rose rather markedly, the former to 
120, the latter to 104 The wound was dressed and showed evidence of slight infection 
m the lateral incision, although this did not appear to be sufficient to account for the 
temperature Blood sugar 140 Blood pressure 120/65 In view of the falling blood 
sugar. It was thought wise to begin giving glucose again, so this was done 111 three dram 
amounts, every two hours December 6, blood sugar 61 5 December 7, 78 mg , shortly 
following a dose of glucose December 8, 57 i December 9, 57 i 

On the ninth day following operation, blood sugar was down to 44 mg There w’as 
a slight reaction about i r am, when the patient complained of feeling faint and chilly , 
fingers and toes tingled and the pulse became rather rapid — around 130 Six drams of 
glucose brought the patient out of the attack almost immediately Wound in good con- 
dition, except for some slight evidence of infection along the drainage track Last drain 
removed and Dakin tube inserted Irrigations with Dakin’s solution instituted There 
was no evidence at any time of pancreatic fistula, thus confirming our impression at the 
time of operation that owing to the satisfactory closure of the pancreatic stump, drainage 
was unnecessary The danger of the development of retrograde infection along the 
drainage track, such as occurred here, might thus have been avoided 

From December 12 to December 20, the patient had light attacks almost daily 
usually the first thing in the morning , occasionally at other times during the day None 
of these attacks were severe, nor did they progress beyond the point of the patient 
complaining of uncomfortable sensations with a peculiar staring expression of the eyes, 
facial grimacing and general restlessness At all times, the administration of a few 
drams of glucose immediately aborted an attack It seemed to everyone who saw' her 
that these attacks were much more characteristically hysterical than they had been before 
operation The blood sugar during this time ranged from 60 to 45, usually nearer the 
former figure The wound was cleaning up nicely, the discharge rapidly diminishing 
after the institution of Dakin irrigations, sinus tract closing in nicely , pulse and 
temperature practically normal 

December 20 — the eighteenth day' after operation — ^there was quite a severe attack 
— patient grimacing violently', eye slits widely dilated, kicking her feet in the air and 
screaming At all times she was perfectly' conscious of what was going on Within a 
few minutes of taking a few mouthfuls of shredded wheat, sugar and milk, the attack 
subsided It was follow'ed by a crying spell, and the patient was very much depressed 
for the rest of the day Vena-puncture was done during the attack and the blood sugar 
W’as 50 mg (A glucose tolerance test the follow'ing day show'ed 60 6 mg m the fasting 
blood, 198 mg after one-half hour, 312 mg after one hour, 189 mg at two hours) 
From this date until her discharge, January' 20, she remained in a rather depressed 
frame of mind , sure operation was a failure, but having only occasional, quite mild 
attacks Blood sugar continued to vary between 45 and 70 The wound healed rapidli 
and w'ell, and at the time of her discharge, drainage sinus w'as reduced to a very sina 
defect, barely' admitting the end of probe 

Another psychiatric examination w'as made by Doctor Richards, w'lth the following 
report “I feel that the above-mentioned spells are w'holly psychogenic in origin, whici 
one sometimes finds in middle-aged, depressed w'omcn I believe that the low bloo 
sugar IS a secondary feature of the picture of distress as a w’hole, and that it is a 
phenomenon w’hich has to do w'lth tlie influence of extreme emotional states upon sugar 
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metabolism” This report confirms that of Doctor Hohman, made previous to 
the operation 

Following her discharge from the hospital, the patient returned to one of the 
sanatoria where she had previously been, for a period of rest and recuperation 

Pathological report on the specimen of pancreas removed * — a portion of grossly 
normal looking pancreatic gland, irregular in shape and outline, roughly ii 5x45x15 
cm m greatest dimensions , weight approximately 22 5 grams Small wedge-shaped 
piece of normal looking liver 

Microscopic diagnosis — pancreatic structure apparently normal There is no demon- 
strable change in the Islands of Langerhans Liver normal 

The question, of course, now arose as to whether or not the operation had 
been of any benefit, whether our diagnosis was correct in considering her a 
case of hyperinsuhsm, lather than hysteria, and whether the operation was 
a justifiable procedure, in the face of a questionable diagnosis We were 
dealing with a patient who quite evidently had a very marked back-ground of 
psychogenic and neurogenic disturbances Sbe was the type of individual, 
and at the age, where one would expect such manifestations to play an impor- 
tant role, if at all On the other hand, by repeated examinations, over a long 
period of tune, it was very definitely proven that she constantly ran an abnor- 
mally low blood sugar and that, so fai as we could determine, the occurrence 
of her attacks was markedly influenced and apparently dependent upon the 
periods during which the blood sugar was at its lowest Moreover, it seemed 
difficult to believe that anyone could psychogenically influence their metabolic 
rate to such a marked degiee It is an all too common practice to blame many 
and varied complaints and jihenomena which we cannot otherwise explain, on 
the hysterical or neurotic temperament of the patient It seemed, therefore, 
the course of wisdom to attack the organic basis first, since it appeared that 
the danger of such an operative procedure as was proposed, although unusual, 
was not so great as to render such decision unwarranted, rather than arbi- 
trarily to assume her trouble to be purely psychopathic 

The evidence now would seem to point toward a purely functional dis- 
order, since we can discover no apparent disturbance of the pituitary gland, 
nor of the adrenals, and v^ery little evidence of disturbed thyroid function 
It may be that there is some difficulty in the usual mechanism of the mobiliza- 
tion of glycogen, although we know that glycogen can be readily mobilized by 
the taking of food or by the injection of pituitary and adrenal products 

In view of the apparent influence that the operation had upon the blood 
sugar level, — for although it did not return to normal, it was consistently 
higher post-operatively than pre-operatively — ^would it be unreasonable to 
suppose that we may have been dealing with a combined functional and 
organic disease ^ On such an assumption, we have certainly placed the patient 
111 a better position to overcome the functional element than had we disre- 
garded the organic aspect Time alone, of course, can tell just how much 
good has been accomplished 


(Dimensions of normal pancreas as given m Gray's Anatom>, 185x45x15 to 25 
cm , weight 60 grams for women ) 
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At the meeting of the American Surgical Association in May, 1910, we 
repoittd a case of successful resection of a large portion of the pancreas, 
for a solid tumor which we thought at the time was malignant, but which 
proved to be a benign cyst-adenoma The status of surgery of the pancreas 
has changed very little in the intervening eighteen years There still exists 
the disposition to regard the pancreas as an organ which is to be surgically 
shunned, if possible 

Judging from the literature and from personal experience and observation, 
the commonest surgical condition met with m the pancreas, is the formation 
of cysts Since they are essentially benign in character, all that is necessary 
in dealing ivith them is excision or enucleation of the smaller cysts, where 
possible, marsupialization and drainage of the larger ones, when necessity 
demands, (Santy, Dennis, Riese, etc ) 

One branch, however, of the liteiature has been considerably enriched 
during the intervening period, by reason of the late World War — that is, 
the subject of traumatic injury to the pancreas, chiefl}^ in the articles of 
Wallace, Makins, Maisonnet, Korte Ilabcrei, Bardeleben, etc, and a number 
of scattered cases leferred to b}' Riese m his excellent monograph on surgery 
of the pancreas Tlieic aie also occasional reports from civil practice of 
trauma to this organ One very interesting article, that of Kubota, deals 
with the various aspects of expenmentall}^ pioduced tiauma of the pancreas 
m animals 

Acute hemonhagic pancieatitis continues to be somewhat of a “bugbear” 
to suigeons, although, foitunately, it is of comparatively rare occurrence, 
(Hoffmann, Riese, etc ) 

Occasional reports are to be found of cases involving resection of tumors 
Many of these are cases 111 which the panel eatic resection was merely inci- 
dental to, and necessitated by, a massive resection of stomach or bowel, for 
malignant growth, wdiich had nivohed the gland secondarily (Bier, Kaiisch, 
etc ) We have recently lemoved both the spleen and a poition of the tail 
of the panel eas, m the course of a sub-total gastiectomy foi carcinoma invoh- 
ing all these organs There are a few^ isolated reports of resection for 
primary growths, both benign and malignant Of the benign tumors, there 
are on lecord adenoma, fibioma, endothelioma, angioma and lymphoma 
In most instances, the tumors presented no paiticular difficulty m removal, as 
they usually enucleated lather easily, (Cohn, Koite, Tancre, Armani, Sendler, 
quoted from Riese and Kleinschmidt) Of the malignant tumois, there are 
a few cases of sarcoma and lympho-sarcoma on record, (de Oueivain, 
Mai tens, Malcolm, etc ) The commonest malignant tumor is carcinoma, 
usually situated in the head of the pancieas, and hence lending itself less 
freely to surgical treatment In BaA’^aiia, Kolb, among 8777 deaths from 
cancer m males, found 54 pancieatic cancels, in 11,266 deaths fiom cancer 
in females, 50 pancreatic cancers In two-thirds of all these cases, the tumor 

w^as situated in the head of the gland 

In any attempt to eradicate a growth in the head of the pancreas, one is 
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confionted by the necessity of i eestablishing the drainage of the pancreatic 
secretions into the bowel Of necessity, in such an operation, normal drainage 
thiough the ducts of Wiisung and Santorini is interrupted To reestablish 
this drainage, various types of operation have been devised, usually involving 
the implantation of the stump of the remaining gland into the wall of the 
duodenum or jejunum, (Franke, Desjardins, Sauve, Kausch, etc ) Such a 
procedure, from a technical standpoint, is extremely difficult, and, from the 
patient’s standpoint, extiemely hazaidous, and it is doubtful if the results 
justify it 

The most interesting case, from our point of view, which was found in 
the liteiature is that recently leported from the Mayo Clinic, by Wilder, 
Allan, Power and Robertson In that case, presumably a primary carcinoma 
of the Islands of Langerhans, with metastases to the liver and regional lymph 
glands we have a condition of the blood sugar quite parallel to that which 
we have just reported Influenced laigely by that report we reached the 
conclusion upon which was based the decision to operate in our own case 

SUMMARY 

(1) Report of case, perhaps unique, of persistent, marked hypoglycasmia 
associated with attacks suggestive of eithei insulin shock or hysteria 

(2) Massive resection of pancreas as means of reducing number and 
output of Islands of Langerhans 

(3) Feasibility of removal of large portions of pancreas as comparatively 
safe and simple surgical procedure 
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INTERPOSITION OF A LOOP OF ILEUM TO REPAIR 
DEFECTS IN THE COLON 

By Harvey B Stone, M D 

or Baltimore, Md 

In A previous communication,^ the writer has presented an experimental 
study on the use of loops of ileum as grafts between the di\ ided ends of the 
colon, and has referied to the scanty hteiature on the subject (Vignolo,^ 
Soresi This work was done entirely upon dogs It proved the possibility 
of segments of ileum being suc- 
cessfully interposed between the 
divided ends of the colon, with 
complete preservation of the func- 
tions of digestion and defecation 
in spite of the abnormal arrange- 
ment of the intestinal loops Vig- 
nolo “ has reported a case that was 
to all intents a success, although 
the patient’s disease prevented the 
completion of the operation It is 
the purpose of this paper to pre- 
sent a successful clinical case in 
which this principle has been em- 
ployed The report is considered 
worthwhile, not only because of 
the success of an extremely novel 
procedure, but also to call atten- 
tion to an adaptation of the meth- 
ods of grafting to a field in which 
It IS believed it may be used more often, with benefit to the development 
of abdominal surgery 

The case report, reduced to its essential features, follows 

The patient, a young woman of twenty-seven years, was first seen on January 9, 
1928, being referred to me by Dr Stephen H Watts, of the University of Virginia She 
had undergone two previous operations, the most recent and most important so far as 
concerns her present condition, being on June 10, 1926 The essential features of this 
operation, as supplied through the courtesy of the surgeon who performed it, were as 
follows Through a midline suprapubic incision, a large mass was found in the left 
lower abdomen After much difficulty m exploring this mass, it was found to contain 
sigmoid, rectum, left ovary and tube An abscess in the cul-de-sac was opened contain- 
ing two hundred or three hundred cubic centimetres of thick yellow pus There was 
almost complete obstruction at the lower sigmoid and upper rectum, which were almost 
gangrenous m appearance As no improvement took place after applying hot packs, it 
was felt that this portion of the bowel was be>ond regeneration Due to this condition 
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Fig I — X rav plate of abdomen before operation, 
showing tube entering colostomj at point A and barium 
in colon Straight descending colon and complete absence 
of sigmoid 
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of the sigmoid and rectum, and to the inflammatory disease of the surrounding organs, a 
colostomy with drainage was considered the best procedure An incision was made three 
inches to the left of the midline, the upper rectum and lower sigmoid were divided and 

dissected free, and the stump of the 
sigmoid brought out and fixed in the 
left-sided incision 

After a stormy convalescence the 
patient regained good health, but was 
left with a terminal colostomy in the 
left flank This was a source of great 
distress and for its relief she presented 
herself, nineteen months later, to the 
writer 

On examination at this time she 
presented the following essential find- 
ings General nutrition and appearance 
lerj good The abdomen shows a scar 
from the umbilicus to the symphisis, 
with some diastasis and herniation 
There is a Jeft-sided McBurney incision 
through which the terminal stump of 
the sigmoid opens A barium enema 
given through this stump shows a com- 
plete absence of anv sigmoid loop (Fig 
i), the straight descending colon open- 
ing directly through the stoma Rectal examination showed a short rectal pouch, 
haps ten centimetres long, ending blindly A very tender fulness could be felt above 

the blind end (Fig 2 ) 

It was decided to attempt a res- 
toration of the continuity of the bowel 
to the anus, mobilizing the descending 
colon if possible, if not, trying to 
bridge the defect between descending 
colon and rectum by interposing a loop 
of ileum 

Operation, January 12, 1928, 

Church Home and Infirmary, Balti- 
more , ether anmsthesia , the large mid- 
line scar, which was found to consist 
of nothing but skin and peritoneum, 
was excised Numerous adhesions were 
found between the small boivel and the 
pelvic contents The descending colon 
was explored, and found so short that 
Its mobilization was considered inade- 
quate to permit it to reach the bottom 
of the pelvis After separation of 
further adhesions a large cyst of the 
right ovary about the size of an orange 
was found filling the loiver part of the 
pelvis This was removed, thus per- 
mitting the rectal tube, which had been placed in the stump of the rectum from below, to 
be felt It was then decided to proceed with the attempt to use a loop of ileum to span 
the gap between the descending colon and rectum A point on the ileum about thirty-five 



Fic 3 — Loop of ileum interposed betv een descending 
colon and rectum Lateral anastomosis at A 



Fig 2 — Stump of colon it A containing Inrium, 
and rectal tube m short pouch of rectum at B, with 
large defect between, due to removal of sigmoid 
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centimetres above the ileo-ciecal valve was selected as being the best position for the 
lower end of the transplanted loop, as at this point the mesentery of the ileum was long- 
est The bowel was divided here between clamps and the mesentery split down toward its 
root so as to give a mobile attachment for the stump of the transplanted loop The 
ileum was then measured upward so that a long enough loop could be obtained to reach 
easily from the stump of the rectum to the stump of the sigmoid The length of the 
loop thus determined upon was about thirty-five ccntimeties 

At this level the ileum was again divided between clamps, leaving an isolated loop 
thirtj-five centimetres long attached only by its mesentery The blood supply m this 
loop was absolutely satisfactory The two stumps of ileum above and below the free 
loop were turned in through purse-string sutures and a lateral anastomosis was done 
between them, thus restoring the conti- 
nuity of the ileum The rectum was 
then opened at its blind end and the 
rectal tube drawn up from within it 
The opening in the rectum was made 
sufficiently large to admit easily the in- 
dex finger The lower end of the free 
loop of ileum vas passed down over 
the rectal tube and attached to it by 
catgut stitches The rectal tube was 
pulled downward by an assistant, until 
the stump of the ileum was mvagmated 
into the upper end of the rectum It 
was fixed in this position b> seven or 
eight interrupted catgut stitches and 
the rectal tube left in place This com- 
pleted the anastomosis of the lower end 
of the loop of ileum to the upper end 
of the rectum 

The upper end of the free loop of 
ileum was closed through purse-string 
sutures and ivas brought over along- 
side of the descending colon above the 
terminal colostomy Here a lateral anastomosis was done between the descending colon 
and the upper end of the free loop of ileum The colostomy was not disturbed at this 
operation at all, it being intended to close the colostomy at a second stage A pro- 
tective cigarette dram ivas placed to the bottom of the pelvis and brought out through 
the midline incision Openings in the mesentery made by the isolation of the free loop 
were closed with silk stitches to prevent loops of small bowel getting into them and the 
abdominal wall was closed m layers with catgut, supported -by two through and through 
silkworm gut stitches Patient w'as under anaesthesia about four hours She left the table 
m good condition 

An examination of the tubo-ovanan mass removed showed a tuberculous salpingitis 
and an ovarian cyst Following the first operation the patient had an irregular tem- 
perature for several weeks, sometimes nearly normal and sometimes as high as 102 Dur- 
ing this time there was frequent vomiting and crampy pains at intervals in the abdomen, 
but the bowels moved well per rectum every day and there was very little discharge 
through the colostomy It was felt that there was a deep abscess somewdiere responsible 
for her fever On tw'o occasions openings took place m the midhne incision, and dis- 
charged a certain amount of pus which was odorless and looked like tuberculous pus 
On the twentv-fifth of February a large amount of pus w^as discharged through the 
vagina also On each of these occasions there w'as a temporary fall in the fever, which 
returned again in a day or two March i, patient complained of some pain m the left 
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Fic 4 — Beginning evpulsion of barium enema showing 
loop of ileum emptying faster than colon 
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flank and March 3, a definite abscess here was opened under ether, and a considerable 
amount of pus evacuated This abscess seemed to be entirely extra-peritoneal At the 
same time the colostomy opening was detached from the skin through an oval incision, 
and turned in through a purse-string suture in an attempt to close it The incision was 
packed with gauze and not sutured 

Following this operation the patient gradually improved Temperature promptly 
became normal and remained so Patient’s bowels continued to move per rectum nor- 
mally Vomiting ceased entirely and so did the abdominal pain It was quite evident 
that these unfavorable symptoms had been due to the deep abscess just described The 
patient gained weight and was soon up and walking around However the colostomy clo- 
sure was unsuccessful After a few dajs the sutures on the stump of colon cut out and 
the bowel re-opened Very little drainage took place through it and as the patient had 
been in the hospital a long while, it was decided to let her go home with the colostomj 
still incompletely closed, hoping that it would close spontaneously If this fails to take 
place It should proie a simple matter to close the colostom\ at another operation uhen 
the patient has completelj recovered her strength (X-rav plates after operation. Figs 
3 and 4 ) * 

To capitulate briefly, a patient deprived of the whole sigmoid flexure, and 
existing nineteen months with a colostomy, has been restored to normal 
poweis of defecation by interposing a loop of ileum between the descending 
colon and the rectum There are a number of cases being done now m which 
the rectum is removed with the sigmoid when the latter is diseased It is pos- 
sible that in some instances the rectum may be preserved without pre3udice to 
the necessary completeness of the attack on the disease If such be the case, 
the method herewith presented ofters a chance for the restoration of normal 
defecation and the avoidance of a life-long colostomy There is a further 
possible utility of the same principle Growths of the descending colon pre- 
sent a special problem because of notorious difficulty in securing good anasto- 
moses between the ends If the whole left side of the colon requires removal, 
either because of disease or to avoid the unsafe anastomosis of the descend- 
ing colon, it would be possible to place a graft of ileum between the transverse 
colon and the rectum, should this prove desirable 
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THE MIKULICZ OPERATION FOR RESECTION OF THE COLON 

ITS ADVANTAGES AND DANGERS 

By Walter E Sistrunk, M D 

or KocncsTER, Minn 

rnOM TUF DIMSIOM OF SUnGFR\ OP TIIL MA'JO CUNtC 

I ASSUME that all members of this Association are familiar with the 
Mikulicz operation as used for resection of different portions of the colon for 
caicmoma In properly selected cases the operation may be safely performed 
with satisfactory results, but if it is performed in cases for which it is 
unsuited the mortality is high and there is a strong probability of lecurrence 
of the malignancy m the wound or at the site of the resection In a broad 
way the operation may be looked on as applicable for resection only of 
portions of the colon that are mobile or that may be mobilized without too 
great injury of the blood supply to the loop that is to be left outside 

The operation is most often used in cases of carcinoma m the sigmoid 
flexure and m these cases its use should be largely limited to non-adherent 
growths in sigmoids that have long mesenteries which will easily permit 
complete withdrawal, from the abdominal cavity, of the loop of bowel con- 
taining the growth In such cases the operation, pei formed m four stages, 
may not only be done with a high degree of safety but a sufficient amount 
of bowel and mesentery may be removed to offer an excellent chance for 
permanent cure I cannot emphasize too strongly that its use as a primary 
operation should be largely limited to the foregoing types of cases (Figs 
I, 2, 3 and 4 ) 

It often happens in operating that conditions are found which would 
contraindicate the primary use of the Mikulicz operation, and m my own 
experience many of the fatalities and recurrences following this operation 
have been in such cases 

In cases of (i) adherent growths associated with infection of the wall of 
the bowel and the adjacent tissues, (2) large growths associated with infec- 
tion, (3) growths associated with obstruction, and (4) growths in sigmoids 
with a short mesentery m obese patients with a thick abdominal wall, I believe 
it IS safer to make a slight change m the usual technic 

Adlment Growths Associated with Infection of the Wall of the Bowel 
and Adjacent Tissues — Most adherent growths show infection m the bowel 
wall and adjacent tissues, and contraction or shortening of the mesentery of 
the involved loop If the Mikulicz operation is perfoimed in four stages in 
such cases, the tissues surrounding the growth will necessarily be considerably 
traumatized in freeing the growth sufficiently to allow it to be lifted out of 
the abdominal wound Such trauma probably lowers the resistance of the 
infected tissues and fatal peritonitis may result The tissues thus traumatized 
usually pour an exudate containing virulent organisms into the abdominal 
cavity, which also may cause fatal peritonitis If the mesentery is short it is 
difficult, after adhesions have been freed, to draw the loop out of the 
abdominal cavity in a manner to prevent the growth fiom coming in contact 
with the raw surfaces of the wound If a loop of bowel containing an infected 
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Tig 1 — Mikulicz opcrTtiou for resection of carcinoma of tin. I k 2 — Application of clamp to cut out paitition betucen loops of 

sigmoul Growth lifted out of abdominal wound bowel picpaiatory to closuic of colostomy opening 
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growth IS left in apposition with the surfaces of the ahdominal wound, wound 
infection and possible fatal peritonitis may occur Carcinoma cells also are 
likely to become implanted in the raw surfaces of the wound before the loop 
has been cut away, and later pi oduce local recurrences It may not always be 
possible m such cases to leinove as much of the wall of the bowel and of the 
mesentery as is desired, and recurrence at the site of the resection is likely 
to develop If the mesentery of the bowel is short, as is seen in adherent 
infected growths so much tension is necessaiily used to lift the loop com- 
pletely out of the abdom- 
inal cavity that sloughing 
of the wall of the bowel 
through interference with 
its blood supply may oc- 
cur, and this may cause 
infection of the wound 
Lmge Gioxvths Asso- 
ciatcd xvith Infection — 
Such growths m the sig- 
moid flexure are usually 
associated with shorten- 
ing of the mesentery of 
the sigmoid, due either to 
chronic changes resulting 
from infection or to 
cedema and in these cases 
many of the difficulties 
noted in the first group 
are likely to follow such 
an operation if used as a 
primary procedure 
GiozvfJis Associated xvith Ohsti uction — Most carcinomas in the sigmoid 
flexure associated u ith obstruction are infected with virulent organisms, 
which also have invaded the walls of the obstructed bowel for a considerable 
distance If the Mikulicz operation is used in such cases, infection of the 
wound or fatal peritonitis will often follow the opeiation Because of the 
obstruction, it is usually necessaiy m such cases to open the bowel earlier 
than usual, and the soiling from such a procedure may also produce infection 
of the w ound oi fatal peritonitis 

Gioxvths xn Sxginoids xvith a Shoit Mescntei y xn Obese Patients xvith a 
Thick Abdominal Wall — If patients are obese the mesentery of the sigmoid 
flexure is often short and contains a large amount of fat The subcutaneous 
fat of the abdominal wall in many such instances is from 6 25 to 10 cm thick 
In such cases, even though the growth is small and associated with slight 
infection without obstruction, it is often difficult satisfactorily to lift it com- 
pletely out of the abdominal wound by the Mikulicz method and the loop 
brought out may be left undei considerable tension The tension may seri- 
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ously inteifeie AMth the blood supply and thus cause sloughing of the bowel, 
infection of the wound, and possibly peiitonitis 

In my expel lence it has been much safer when operating for carcinoma 
of the sigmoid flexuie to avoid pei forming the Mikulicz operation or other 
type of pnmaiy leseclion in any of the foregoing conditions, but first to per- 
foim, with as little tiauma to the giowth as possible, a colostomy m the trans- 
veise colon Colostomy relieves the obstiuction and no doubt, by placing the 
bowel at lest, decreases the virulence of the organisms in the growth and 
adiacent tissues Two 

^ I 

and a half veeks later, a < 

second operation is per- ' 
formed in v h i c h the 
growth and as much of ' 
the mesentery as possible 
IS resected by perfoiming , 
the fii St and second stages 
of the Mikulicz opeiation 
The abdominal wall is 
closed around clamps left 
on the ends of the bowel i 
and later the two co- 
lostomy openings which 
result from such a pioce- 
dure are closed simulta- 
neously (Figs 5, 6, 7 
and 8 ) ^ 

Occasionally the Mik- t 
ulicz operation may be 
used in resecting carci- 

, , 1 Fig 6 — Same as Fig 5 after growth has been resected by 

nomas in tne ascenoillg first and second stage Mikulicz operation performed simultaneously 
, , , T i , j r ^ Clamps have been left on the ends of the bowel 

colon, but I believe that 

growths m this portion of the bowel may be more satisfactorily removed by 
other methods, and doubt that the Mikulicz operation is often indicated in 
such cases 

On account of the mobility of the transverse colon, the Mikulicz operation 
may often be used to resect carcinomas situated m this portion of the colon 
In such cases it is usually easy to lift the loop of the bowel containing the 
tumor well out of the abdominal cavity and the four stages of the operation 
may be carried out with comparative safety If the growth is very large, 

It sometimes seems best to perform the first and second stages of the Mikulicz 
operation together Operations for tumors in this portion of the bowel are 
often performed through longitudinal incisions, and in this event it is neces- 
sary slightly to tivist the loop of the bowel that is brought out for resection 
In such cases obstruction may develop before it is safe to open the loop 
brought out for resection or to remove the clamps in case the first and second 
stages of the operation have been performed together To obviate this com- 
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openings preparatory to closure ^ i ic 8 — Simiilnneoiis closure of both colostomy openings 
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plication, I usually perform, at the time of the piimary operation, either an 
appendicostoiu)'- oi a CKCostomy 

Small tumors m the splenic flexure with slight infection may be safely 
resected the Mikulicz type of opeiation, if the splenic flexure is sufficiently 
mobilized to allow it to be completely diawn out of the abdominal wound 
Appendicostomy or cjecostomy, howevei, should usually be performed at the 
same time Laige infected giowths in this situation are, I believe more 
safely removed either by pi unary colostomy m the transverse colon and later 
resection of the giowth or by colocolostomy between the transverse colon 
and the sigmoid flexure, and after two and a half weeks resection of the 
portion of bowel short ciicuited by this anastomosis 

The descending colon proximal to the sigmoid flexure is usually so fixed 
m Its position, and its blood supply is such that it is difficult to make use of 
the Mikulicz opeiation for lemoval of growths m this portion of the bowel 
It IS probably best to remove them by the method which I have mentioned 
for resection of large infected giowths m the splenic flexure 

I regal d the Mikulicz opeiation, if judiciously used in suitable cases, as 
perhaps the safest known method for resection of certain portions of the 
colon for carcinoma If, however, it is indiscriminately used as a routine 
operation, regaidless of contraindications, I believe it is often a dangerous 
procedure which may be followed by a high mortality rate and frequently by 
recuiience of the malignancy 

DISCUSSION ON PAPERS RELATING TO SURGERY OF INTESTINE 
Dr John H Gibbon, Philadelphia, Penna , remarked as to the limitations 
which Doctor Sistrunk made to the employment of the Mikulicz operation This 
operation undoubtedly is a safe operation, and has been the means of saving a 
great many lives at a time when surgeons were inclined to do resections 

The mistake is still occasionally made of resecting a large intestine in the 
presence of an acute obstruction, but it is not made as often as it once was 
Of course there comes a time when one has to resect m the presence of an 
acute obstruction if there is gangrene or possibly if there is perforation 
Various attempts have been made in recent years to develop an aseptic 
resection of the large intestine He had tried all of them The last six 
resections of the colon which he had done had been by the Kerr method 
He had had one leakage and no deaths He was convinced that it has solved 
the problem of immediate anastomosis It is much cleaner than the Mikulicz 
operation It means one operation instead of two or three or four In only 
one of those six cases was a preliminary cecostomy done That was done 
for an acute obstruction by another surgeon in another hispital If m acute 
obstructions of the large intestine a cecostomy is done in older to have the 
opening as far away as possible from the growth, one can then later do an 
aseptic resection of the large intestine, getting in practically every case 
a primary union and no leakage The primary cecostomy is a safety valve 
which is kept open until the calibre of the colon is established He was con- 
vinced that this operation of Kerr’s is the best method of resection of the 
large intestine that has been brought out 
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Discussion Dr Charles N Dowd, New York City, said that the Miku- 
licz operation is one m inch he had worked over a good deal and had tried out 
under various conditions He agieed absolutely with Doctor Sistrunk and 
Doctor Gibbon that the performance of a cecostoniy is a great advantage 
where there is obstruction, and that it obviates many of the conditions under 
which the Mikulicz operation was at first done However, with our present 
facilities for diagnosis, there are a large number of cases who have annular 
carcinoma of the sigmoid, or perhaps of the splenic flexure or transverse 
colon, on whom the diagnosis is made before they have real obstruction 

One makes an erior in considering that the Mikulicz operation consists 
111 simply drawing a loop of diseased intestine outside of the abdominal wall, 
securing it there and allowing it to necrose jMikulicz used to do a good 
deal more than this in his later operations His procedure diminishes sepsis 
and thus secures the recovery of some patients ivho therwise ivould not 
recover, but it does not at all necessitate an incomplete operation 

It is not necessary to restrict oneself to a small incision through which a 
little loop of intestine may be pulled One should make a large enough 
incision near the mid-line, when the groivth is low, so that a suitable inspec- 
tion of the pathological condition can be made, so that one can take out 
what lymph-nodes are necessary, so that one can see whether the liver 
has metastases in it, and so that one can mobilize the gut and then bring out 
the desired portion through a sepaiate intramuscular incision in the lateral 
part of the abdominal wall The danger of recurrence is no greater and no 
less than in other types of thorough resection 

On this basis, the affeient and efferent portions of intestine can be stitched 
together for a suitable distance and proper spur formation thus obtained 
The likelihood of hernia is diminished, because the gut comes through a very 
small incision and the surrounding abdominal wall heals kindly Temporary 
ligatures can be applied to the intestine at its emergence from the abdominal 
wall and the redundant portion can be excised , thus aiding cleanliness 

When operating on these growths of the large intestine he had ustiall)’’ 
found that there is a great deal of fat m the intestinal wall, that the peri- 
toneum lies close to the intestinal wall only foi a distance of one-quarter 
or one-fifth of its ciicumference, and that the difficulties of the other kinds 
of anastomosis are much increased on account of the great deposit of fat 
which exists around the wall, beneath the peiitoneum 

His feeling was that one should not start m on the expectation of doing 
a Mikulicz operation, m each of these cases It is better to start on the basis 
of making a suitable incision and suitable exploration and then to do what- 
ever form of operation is indicated, being familiar with every detail that 
may be required for any one of them, hoping to determine the pathology 
and then to follow along on the basis that is needed 

He thought the Mikulicz operation properly done saves lives 
Dr Charles L Gibson, New York City, said that Doctor Sistrunk did 
not mention, and no authority that he had ever consulted or read has ever 
mentioned, a certain advantage about the Mikulicz operation which became 
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veiy evident to him in the hist opeiation he evei did This was hfteen years 
ago, on a gentleman wlio was then sixty-two and is now m sufficiently good 
health to pieside ovei one of the societies which is a part of this Congress 
He had a caicinoma which had given him symptoms foi about a year 
At opeiation theie was found a very typical small, tight, annular carcinoma, 
and a veiy laige, loose, ledundant descending colon He was able to make 
a vei}’- wide dissection, loosening the loop so as to bring out a very long 
loop, and when the specimen was lesected it was eighteen inches in length, 
so it would seem as if he had piobably got well clear of the original disease 
but when the specimen was examined by a pathologist it was found that on 
the proximal section of the meso there were cell nests So he kept the wound 
open foi foul months and applied to it the actual cautery once or twice 
a week, and evidently succeeded m getting rid of those few cell nests 

Dr Emmet Rixi-ord, San Francisco, Cal , called attention to one danger 
m the mattei of the Mikulicz opeiation that had not been mentioned in 
the discussion nor in the papeis, and that is that often one is dealing with 
the so-called ciitical area m the mattei of the circulation of the sigmoid He 
found this out in a tiagic way He had pei formed the Mikulicz operation 
— this was twenty oi twenty-five yeais ago — apparently very successfully 
When It came to using the clamp to cut the spur, evidently the blood supply 
to the lower segment was cut, and the lower segment became gangrenous 
and the patient died of general peritonitis 

Perhaps one can avoid this by suitably suturing the intestinal loops 
together and being quite suie that m crushing them with the clamp one cuts 
down through the suture line instead of catching any part of the mesentery 
But every once in a while one will interfere seriously with the circulation of 
this part of the colon in the area lying between that supplied by the inferior 
mesenteric and the superior hsemorrhoidal arteries 

Dr Harvey Cushing, Boston, Mass , inquired whether Doctor Finney’s 
patient showed any change in her blood sugar after the operation 

Doctor Finney replied that the blood sugar has been much more stable 
There has not been such a wide variation, and it has been on the whole 
considerably higher but not very markedly 

Dr Walter E Sistrunk, Rochester, Minn (in closing), approved the 
work of Doctor Stone m substituting a piece of small intestine for the large 
intestine, a procedure that offers possibilities which might be carried for a 
considerable distance He had often wanted to do it but up to the present 
time has never had the nerve to attempt it 

Gross soiling in an intraperitoneal operation is certainly a dangerous 
thing A small amount of soiling he had his doubts about Every time one 
takes out appendix there is soiling The peritoneum can handle a certain 
amount of soiling provided that it is not gross m character For that reason 
he had never jxud veiy much attention to an aseptic anastamosis, but he had 
ined always to be as careful as he could as far as gross soiling was concerned, 
and hoped that the peritoneum would take care of the remainder 
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In his opinion, from considerable experience with it, the infections 
which produce fatal peritonitis come from the virulent organisms in the 
bowel wall and from the tissues surrounding growths A good many years 
ago, befoie we had means of dealing with ulcerative colitis in a medical way 
as we have to-day, it was common in the clinic where he worked to do an 
enterostomy foi ulcerative colitis, and in the first cases done the mortality 
was very high, somewhere in the neighborhood of 20 per cent These cases 
were operated upon first by an exploration in udiich the bowel was palpated 
and often lifted up to look at, and the enterostomy was made by a method 
m which the ileum was cut completely across The patients did very nicely 
for about forty-eight hours, and then a certain peicentage of them went into 
a fulminating type of peritonitis and died After thinking the matter over 
he decided that the exploiation was the thing which was killing them The 
trauma to the bowel caused an exudate from the peritoneal surfaces which 
carried with it virulent organisms 

He stopped the procedure absolutely in so far as exploration was con- 
cerned, and went in on the diagnosis which vas made from the history. X-ray 
findings, and from the pioctoscopic examination, and did an enterostomy 
of the same type under local anjesthesia The mortality dropped from some- 
thing like 20 per cent down to considerably below 5 per cent Then he felt 
quite sure that they had traumatized this bowel and had an exudate of viru- 
lent organisms and that that was the thing which caused the peritonitis 

Shortly after that. Dr John W Draper, of New York, was discussing 
with him the possibility of sterilizing the colon for operation by injection 
of aniline dyes He said we can inject these dyes, leave them in for thirty 
or forty minutes before operation, and we can really sterilize that bowel, and 
the pathologist is unable to grow bacteria upon it When you operate, 
that dye will come through the bowel wall If you traumatize it or rub it 
you will find the dye on your sponges Tliat absolutely corioborated what 
they had learned clinically 

So he had felt that the virulence of those organisms had more to do with 
the fatal peritonitis than any slight soiling which might come and which 
probably happens m eveiy appendectomy which is done 

Personally, while it looks as though a number of procedures are necessary 
m using an operation of this sort, one must consider that operations for resec- 
tion of the colon are certainly dangerous operations and carry probably a 
mortality which is as high as any of the intraabdominal work which is done 
Any factor that we can use which would tend to dimmish mortality should 
be used The question as to whether or not we delay a patient two weeks or 
two and a half weeks, or whether we do three operations instead of one, 
IS to be very gravely considered, because if we try to clean everything up at 
one operation and get through, the mortality is certainly going to be very 
much higher than it is if the intestine can be placed at rest by a colostomy 
which stops all bowel movements, and by allowing a period of two and a half 
weeks before attempting a radical procedure 
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"SVITII THE REPORT OF A CASE OF TOTAL EXTIRPATION AT ONE SITTING 
BY A NEW METHOD OF THORACOTOMY 

By Harry Hyland Kerr, M D , C M, 

AND 

J Ogle Warfield, Jr , M D (By Invitation) 
or Washington, D C 

A REVIEW OF THE LITERATURE OF THORACIC DERMOID TUMORS 

In an exhaustive study of the literature, 138 cases of thoracic dermoid 
tumors have been collected and herein summarized, including the author’s 
case This number of reports is greatei than recent writers have reported 
The majority of these growths were intrathoracic, and a few bulged into the 
neck , seven were found in the thoracic wall Many of the case reports are 
incomplete and sixteen of them consist only of brief necropsy findings 

Etiology — The genesis of these growths has not been definitely proven, 
although numerous hypotheses have been advanced Ewing states that a 
single origin through a one-sided development of teratomata cannot be 
excluded for the entire group The most generally accepted view seems to 
be that these dermoids are the result of fetal inclusions, the teratoma repre- 
senting an early cell inclusion and the simple dermoid a later stage in the 
germinal differentiation Some authors state that these tumors arise from 
ectodermal displacements pulled down into the chest by the descent of the 
heart or by some abnormal displacement of cells from one or the other of 
the branchial clefts Another conception is that a blastomere is displaced in 
the course of development, and upon the development of this displaced cell 
depends the type of tumor which results 

Wilms concludes that dermoids of the head, chest and many of those of 
the retroperitoneal tissue are produced by abnormal development of germinal 
tissue with invagination of the epithelium to form glands, or by a growth of 
fetal fission cells, and he regards the intra-abdominal teratoma as a fetus 
m feto 

Presternal dermoids may result from imperfect closure of the anterior 
chest wall Bergmann observed a dermoid divided into two compartments by 
the sternum but joined by a canal through the bone In Bird’s case a pro- 
jection of the tumor dipped down between the manubrium and gladiolus 
sterni A traumatic origin is unlikely though it has been demonstrated for 
both dermoids and epidermoids m many regions From the varied pathology 
and location of these tumors, it is probable that a single origin would not 
apply to the entire group 

The infrequency with which thoracic dermoids are encountered is indi- 
cated by the number of case reports from that of Gordon’s m 1825 to the 
present Undoubtedly some cases have either been overlooked or not reported 
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Certainly many symptomless mtralhoracic tumors, probably dermoids, are 
discovered m routine X-ray examinations of the chest and are not reported 
in the literature One of us has seen at least a half a dozen such cases 
Generally speaking and in order of frequency these neoplasms occur in the 
ovary, testicle, sacro-coccygeal region and mediastinum 

All authors have found that the greater number of cases have been 
observed between the ages of twenty to thirty years The youngest cases 
aie in infants Medoei reported a cyst in a suckling, Medvel noted a cyst 
m a nursling , and Cahen observed a cyst in an eight months’ old child The 
oldest case was that of a cyst in a woman sixty-two years of age, reported 
by Fawcett 

The sex has apparently'^ no influence and was about equally divided There 
were fifty-nine reported in males, sivty-tuo in females, and in seventeen the 
sex was not stated 


Age 

No of 

1 ca«es 

1 

Se\ 

Tjpe of tumor 

M 

B 

? 

C\ St 

Teratoma 


Under i yr 

5 


1 

1 

1 

3 

3 


i 

I -10 yrs 

8 

3 

5 


5 

3 ) 


10-20 yrs 

26 

II 

15 


14 

; 1 1 (2 mal ) 

I 

20-30 yrs 

43 

20 

21 

2 

37 (1 mal ) 

6 (i mal ) 


30-40 yrs 

23 

10 

13 


21 

2 (2 mal ) 


40-50 yrs 

7 

5 

2 j 


5 

2 (i mal ) 


50-60 yrs 

6 

3 

3 


5 


I 

Over 60 yrs 

4 

2 

2 i 


4 



Unknown 

18 

5 

1 

12 

1 

1 1 (i mal ) 

6 (3 mal ) ' 



138 

59 

62 

B 

105 (2 mal ) 




In only eighteen cases was the occupation noted and these were of the 
middle and lower walks of life Of the total 138 cases studied fifty'-three 
were German, twenty-six American, nineteen English, fourteen French, 
eleven Russian, six Italian, one Swede, one Armenian one Hindu, one Bel- 
gian, and five unknown 

Symptomatology — There is no characteristic sy'inptom complex of this 
disease as the symptoms are those which may' accompany' many intrathoracic 
affections The only pathognomonic symiptom is that of coughing up hairs 
The disease usually can be divided into a latent and active period of variable 
duration Occasionally one or the other of these stages may' be missing 
In other words the latent period, during which the growth gives no evidence 
of Its existence, may continue throughout life and the tumor be accidentally 
found at autopsy Again, the active stage, during u'hich symiptoms are 
present, may begin eaily m life and even at birth The onset and course of 
the disease varies and were first divided by Dangschat into three groups 
I Most frequently, the onset is insidious with a giadual increase in the 
severity of the symptoms 2 The beginning may be similar but later followed 
by sudden development of severe and sometimes fatal symiptoms 3 Least 
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often, the onset may be acute with great seventy and the fuithei course of the 
disease terminate early and fatally or assume a chronic character Alter- 
nating periods of remission and exacerbation of symptoms have occasion- 
all) occurred. 

The ages at which symptoms began aie tabulated as follows 


At birth 

I-IO 

10-20 

20-30 

10-40 

40-50 

1 

SO-60 

60- j 

Unknown 

5 

9 

28 

27 

1 

13 

4 

3 

I 

48 







-X ray of chest taken September i8, 1924, ^\hen the 
tumor ^\as first discovered 


The onset in twenty-two cases was marked by some disease, injury or 
operation Some writers claim that puberty usually denoted the beginning 
of symptoms, for the tu- ' — 
mor at this time takes on a f 
sudden lapid development 
This may be true in a few 
instances but it is certainly 
not the rule as proven by 
the above table The onset !"* * 
followed pneumonia in 
five cases, pleurisy in five, 
trauma m four, influenza 
in one, catarrhal infection 
in one, scarlet fever in one 
t3^phoid fever in one, labor 
in one, weaning a child ric 
one, and an abortion in one 

The most common initial symptoms and signs present were sense of 
pressure or pain, localized or referred, (thirty-eight cases), cough with 
expectoration (thirty cases), and dyspna'a (twenty-eight cases) These three 
were frequently associated together at the onset Other less common initial 
symptoms were, tumor of the neck in eight cases, lijemoptysis in four, tumor 
over the sternum in six, pleural effusion in four, fever in four, fatigue in 
two, coughing hair in one, fistula m the neck in one, abscess of the back in 
one, bulging of the chest in tAvo, dysphagia m one, cyanosis in one, hoarse- 
ness in one, asthmatic attacks in one, vomiting in one, chills in one, cardiac 
palpation in one, defective vision in one, coryza in one, and the fact that the 
left shoulder was higher than the right in one 

Hertzler divides the symptoms into two groups, those due to i, pressure, 
2, irritation from the tumor He suggests that the irritation is caused by 
some chemical changes of the increasing amount of the cyst contents, and in 
this way these growths may imitate the life history of wens Such irritative 
symptoms as pleurisy, pleural exudates, pneumonitis, etc , may give rise to 
incorrect diagnoses 
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In forty-three cases the symptoms were not given Dyspncea, cough and 
pain were also the most common persistent symptoms Dyspnoea occurred 
in fifty-nine cases and varied in severity Usually it became more intense 
with the growth of the tumor, though occasionally it was paroxysmal, or 
severe at the onset, or marked by remissions of normal breathing 

Cough was noted in fifty-five cases, forty-three uith expectoration, five 
without und unstated in seven cases This like the dyspnoea was sometimes 
paroxysmal The quantity of the expectorated matter in six instances uas 
noted as copious The quantity may increase with the course of the disease 
and sudden increase of the amount may denote rupture of the cyst into a 




bronchus or lung The 
character of the sputum 
was muco-purulent m five 
cases and of a dark brown- 
ish color in three Hse- 
moptysis uas present in 
nineteen instances and va- 
ried in amount Occasion- 
ally it was so severe as to 
cause exitus The cough 
produced pain in the chest 
in one case Hair was 
present in the sputum in 


Tig 2 — X raj of chest taken Maj ii 1925, showing the gradual 
increasing size of the tumor 


twelve instances Its pres- 
ence means a communica- 


tion between the cyst and a bronchus or lung Such communication was 
found at autopsy sixteen times and the absence of this symptom in the 
remaining four cases may be explained by the fact that the hair vas rolled 
into a ball-hke mass that was too large to pass through the opening In six 
cases the odor of the sputum was foul and might lead one to suspect bronchi- 
ectasis or pulmonary abscess 

Pam was present in fifty-one cases It usually was described as a dull 
ache or sense of pressure or tightness in the chest and occasionally it was 
sharp, seveie or acute It also may be parox3’-smal In one case it was 
distinctly worse at night In fourteen of these reports the pain was referred 
to the location of the tumor, intercostal region, shoulder, back, ear, back of 
the head, infra-clavicular region, abdomen, or arm of the aftected side 

Fever occurred in twenty-one cases and was of a low grade type unless 
there was some complication or intercurrent disease 

Other symptoms were Cyanosis seventeen cases, elevated pulse sixteen 
rapid respiratory rate eleven, chills five, dysphagia four, vomiting three, 
headache four, oedema of the feet eight, ascites two, general anasarca one, 
night sweats two, diaphoresis one, palpitation four orthopnoea one, coryza 
one, abdominal pain one, fistula in the neck one (Bastianelh) , fistula in the 
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chest foul (Koerte, Beigmann, Behn, Goebel and Ossig), clubbing of the 
fingers five (Godlee, Ekehoin, Whittemore, Fawcett, Shaw and Williams), 
clubbing of the toes one (Fawcett), hoaiseness or changing voice three 
(Griffin, H Smith, Morone), impaiiment of speech one (Black and Black), 
numbness of the right hand one (Shostak), and defective vision of the left 
eye one (French) 

Fwdtnq^ on E.xammation — No examination was made or no findings 
reported in fifty-foui cases and examination of the patient was negative in 
four instances The findings noted were mainly the unusual ones Emaciation 
or cachexia in seventeen cases, distention of the supeificial veins in ten, 
inequality of the radial 
pulse in two (Cordes, 

Becker and Carey), un- 
equal pupils in five (Mar- 
fan, Kiaus, Muiphy, 

French, Smith and Stone) , 
ptosis of the left eyelid 
in two (Murphy and 
F r e n c h), laryngeal 
changes m one (Kraus), 
left vocal cord paralysis 
in one (H Smith) , oedema 
of the nearest arm in 
two (Ceelen, Beckei and 
Carey), scoliosis m four 
(Murphy, Nandrot, Von Torok, Payr), and kyphosis in one (Payr) Mur- 
phy’s patient in addition to unequal pupils, ptosis of the left eyelid, distention 
of the superficial veins, and curvature of the cervical spine to the left also pre- 
sented a spastic ataxic gait, choreoform jerkings and deci eased motor power 
of the left arm, rigidity of the neck and sensory disturbances French reports 
that the individual could not blush and did not perspire on the left side of the 
face in addition to having ptosis of the left eyelid, a smaller left pupil and 
distention of the superficial veins Becker and Carey noted tenderness over 
the sternum and oedema of the left side of the face besides oedema of the 
left arm, distention of the superficial veins and inequality of the radial pulses 
Enlarged lymphatic glands were observed in the neck in two instances (Grif- 
fin, Edelman), in the axilla in one (Griffin), and in the supra-clavicular 
region in one (Cahen) Two of these cases presented malignant degeneration 
of the tumor 

A swelling or bulging of one side of the neck was seen in fourteen cases, 
seven of which were fluctuant and three transmitted a pulsation but this was 
never expansile Pohn reported a bilateral tumor of the neck and Hertzler 
a midhne tumor above the sternum A unilateral bulging or fullness of the 
chest was mentioned in thirty-seven reports, three of which were fluctuant 
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(Mandelbaum, Von Toiok, Kleinschmiclt) A tumor over the sternum was 
present seven times (Selljy, klacEwen, Glutton, Cahen, Calvalcanti, Morestim, 
Bud) , three of these fluctuated In two cases there was a sinus in the chest 
and in another in the neck (Morestim) 

Palpation revealed a diminished expansion of the afifected side of the chest 
thirteen times and decreased or absent tactile fremitus over the growth 
eighteen times 

By peicussion over the tumor there was relative or absolute dullness noted 
m fifty- four instances 

Auscultation over the growth gave distant or absent breath sounds in forty- 
one cases, decreased or absent voice sounds in fourteen, a friction rub in two, 
increased voice sounds in one, tubular or bronchial breathing in six, and moist 
or dry lales in eighteen Ihe physical signs of a cavity due to emptying a 
perforated cyst have never been observed 

The heart was displaced to the left in fifteen instances, to the right 
in eleven, and downward m one Pericardial effusion -was present in two 
cases (Cordcs, Kavanagh) 

The liver was displaced downward m fourteen instances , the tumor being 
in the right hemi-thorax 

Ronfgenolocjical Studies — X-iay or fluoroscopic examination was made 
and of diagnostic value in thirty-five patients In Morone’s patient it vas 
repoited negative Hale noted pulsation of the tumor on fluoroscopy but this 
case was later studied and operated by Lilienthal who could not confirm the 
finding The neoplasm usually gave a definitely' outlined shadow but some- 
times Its shadow wms continuous with that of the heart To demonstrate teeth 
or pieces of bone in the growth is possible and practically diagnostic Bone 
was show'll in this w'ay in Smith and Stone’s patient and calcified deposits 
seen by' Kleinschmidt and Goebel and Ossig None of the rontgenologic 
studies leport infiltration of the surrounding lung or mediastinal structures 
A pneunio-pentoneum w'lth carbon dioxide gas W'as performed by Moons 
to exclude any abdominal origin of the tumor Examination follow'ing intra- 
tracheal injection of lipoidal has never been reported except in the author s 
case It is of value in detei mining the degiee of pressure on the bronchi 
and the possible presence of a communication w'lth a bronchus 

Bi oiicJwscopy — A bronchoscopic examination w'as made in three cases 
(Lilienthal, Hamman, H Smith), and apparently w'as of diagnostic assistance 
in the last case It might help inform one of the location of the growth or 
of the degree of pressure or iintation of the bronchial tree The possibility 
of emptying a communicating cyst by this method has never been reported 
Laboiafoiy Studies — Of these, microscopic examination of the sputum 
and of the fluid obtained by aspiration of the tumor are most important 
The former aided m the diagnosis in four cases, excluding the gross presence 
of hair in twelve and blood in nineteen instances Epithelial cells, especially 
those resembling the horny layer of the skin, fat droplets and cbolestnn 
crystals were found in the expectorated material In a few' cases smears w ere 
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made to rule out otlier infectious lung diseases In foity-tliiee cases aspiration 
of the tumor was attempted and examination of the obtained material of 
value m nineteen Culture of this fluid was negative m six instances The 
gross and micioscopic findings of aspiiated material are similar to those 
sometimes found m the sputum Blood studies aie of no direct diagnostic 
assistance except m the presence of some complication or malignant 
degeneration of the tumor Whittemoie repoited a leucocytosis and French 
an eosinophilia 

Mo)hd Anatomy — The various names applied to these neoplasms desig- 
nate then pathologic structure dermoid, epidermoid, teratoma, embryoma, 
fetus m feto We have 
divided them into ( i ) der- 
moid, (2) teratoma The 
dermoid cyst consists of 
skin and its appendages 
and sometimes cartilage, 
bone and teeth In this 
group are included the epi- 
dermoid tumors m which 
definite deimal structures 
are wanting The teratoma 
contain deiivatives of all 
three germ layers, ecto- 
derm, mesoderm, and en- 
toderm The tiue embry- 
oma and fetus in feto 
should closely resemble an 
embryo or rudimentary 
fetus and strictly speaking 
these have not been reported m the thoracic cavity However, Prym reports 
in an eleven-year-old girl a “dermoid cyst” of the anterior mediastinum which, 
in a solid part, contained maxilla-like formation with teeth The histological 
examination revealed different components which, as a whole, correspond to 
the cephalic pole of an individual 

There were 105 deimoid cysts, thirty teratomata, and three tumors of 
undermined pathology Sixty-four autopsies were reported and ten deaths 
without autopsies besides the total or partial specimens examined after opera- 
tive removal 

Located in the anterior mediastinum were forty-three tumors, in the 
posterior mediastinum one (Foa), in the right hemi-thorax forty-seven, in 
the left forty, directl}- behind the sternum ten, m front of the sternum seven, 
at the bifuication of the trachea one (Ceelen), in the right lung two, in the 
left one, on the pulmonary artery within the pericardium one (Joel) In three 
cases the location was not stated Naturally many of the tumors reported 
in the anteiior mediastinum also extended into one or the other side of the 
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thoracic cavity The greater majority of these tumors evidently originated 
m the anterior mediastinum and extended into either side of the thorax from 
some unknown cause, possibly the forces the surrounding structures exerted 
upon the tumor or the 'fact that one portion of the growth developed 
more rapidly 

The size, weight, shape, color and consistency of these neoplasms vary 
markedly The size ranged from that of a walnut and pigeon egg to those 
which fill one side of the thorax Some were accurately measured, in others 
the cyst contents were measured, and m many various descriptive terms, such 
as a child’s head, cantaloupe, grapefruit, man’s fist, apple, cocoamit, 

tangerine, goose egg, hen’s 
egg, etc, were used In 
Toucher’s case the cyst 
contained 2 to 3 litres and 
in Schher’s four quarts 
The size of the growth 
should be considered with 
that of the individual for 
comparatively enormous 
tumors have been reported 
m children Of the few 
recorded w eights the heav- 
iest was 4750 gms (Chris- 
tian) and the next 4300 
gms (Becker and Carey) 
The shape has been described as globular, spherical or round, lobulated, 
nodular, uneven, etc In a very few the color was given as gray, white, pink 
or combinations of these One was desciibed as gray with pink and red areas 
Though the wall of the cystic tumors is opaque, the color sometimes might 
depend upon its contents or hsemorihage into the cyst The consistency was 
not mentioned but varies with the ty'pe of tumor and its contents 

There were sixty-nme single cysts, thirty-four multilocular and eight 
multiple ones In the remaining twenty-seven cases this was not stated or 
the tumor was solid Often a single cyst contained a solid portion 111 
Its wall 

The neoplasm was practically always adherent to the neighboring tissues 
which may be any structure within the chest Seldom is it fastened to but 
one structuie Adhesions to cervical tissues are quite common when the 
growth has extended upwaid into the neck The nature of the adhesions 
vary from thin, filmy or fibrinous ones which are easily separated to very 
firm, fibious ones where no definite line of demarcation can be made out 
In Mouat’s case the cyst consisted of two parts extending from the thyroid 
to the diaphragm and partly divided by a band The cyst wall inseparably 
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blended with the peiicaidium The upper part of the cyst was the size of 
an orange, irregular and its projections pressed upon the innominate vein 
and artery, vena cava, aorta, pulmonary vessels, left carotid artery, thymus, 
trachea, vagus, and phiemc neives The character of these adhesions does 
not so much depend upon the size of the tumor, but rather upon the irritation 
of the neighboring tissues produced by the tumor The growth was adherent 
to the lung m fifty-nine cases, the pericardium in forty-two, chest wall in 
thirty-two, diaphragm in eighteen, the great vessels in twenty-one, trachea m 
seven, thymus in six, oesophagus m three, thyroid in two, vertebrse m one, 
and the vessels in the neck in one Joel reports a teratoma attached to the 
pulmonary artery within 
the pericardium but the 
lumen of the artery was 
patent 

Most uncommonly a 
cyst may perforate a bron- 
chus or lung and totally 
or partially empty its con- 
tents A communication 
with a bronchus was ob- 
served in fourteen cases 
and with a lung in four 
The tumor had perforated 
the skin once (Koerte), 
the aorta once (Buchner), 

and the pericardium twice Pio g — x ra> of chest taken August I, 1027, about SIX weeks 
T-i 1 after operation, showing the beginning expansion of the lung 

(Cordes, Perves and 

Oudard) In Korner’s case the growth had eroded the sternum until there 
was an opening the size of a lead pencil through the bone 

In a few instances the lung was so pressed into one portion of the thorax 
that it had atrophied or become atelectatic Whittemore states the right lung 
was pushed into the apex of the chest and its appearance so changed that its 
identity was assured only by recognizing the lobes It would not expand 
after the removal of the tumor McArthur and Hollister also report atelec- 
tasis of the lung from neoplasmic pressure 

Many kinds of tissue and semi-liquid material were found in the contents 
of these dermoids Hair was reported eighty-four times and the absence of 
hair mentioned eight times The hair was sometimes attached to the inner 
lining of the cyst, or on polypoid masses, or found singly, or m balls or 
masses of different shapes embedded in the cheesy contents The color of the 
hair usually did not correspond to that of the individual and occasionally 
was very fine and downy Sebaceous or fatty material occurred in seventy- 
nine cases, pus in ten, myxomatous fluid m two (Whittemore, Smith and 
Stone), gelatinous fluid m two (Carpenter, Joel), colloid material in one 
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(Christian, 1907), serous fluid in one, and a mucoid substance with brown 
grains m one (Lilienthal) Mixed in with these liquid and semi-hquid 
substances were epithelial cells usually of the stratified pavement variety m 
thirty-three cases, cholestrm cr}stals in tweh^e, red blood cells in five, and 
frequently fat dioplets Striated muscle tissue was present in the contents in 
two instances, lymphatic tissue in two, and a portion of spleen and intestinal 
wall in one (Pohl) Pieces of bone occuned fifteen times, cartilage seventeen, 
and teeth eight These latter structures were often associated together though 
not always The bone and caitilage assumed irregular shapes though in 
Gordon’s case the bone resembled an upper maxilla and Prym found a 



Fig 7 — \ ray of chest tnKen October 2t 1927 shouinR the 
lung almost complete^ expnnded nnd the dnphngm descending 


maxilla-like formation 
with teeth The number 
of teeth varied from one 
to seven , Berginann found 
four and Gordon reported 
seven The shape or kinds 
of teeth w'ere not stated 
The contents of these tu- 
mors also show^ed calcare- 
ous or calcified material 
five times, atheromatous 
four, and concrements 
twice Polypoid projec- 
tions covered wnth epithe- 
lium w'ere found in twen- 


ty-four instances and occasionally grew' hairs The polyps sometimes w ere so 
numerous as to fill the cj'stic cavit}'^ and w hen removed gaA'e rise to serious 
haemorrhage or recurred 

The w'^all of these grow^ths varied considerabl}’’ in thickness and structure 
The thickness of the wall was not usually uniform Nandrot reports one of 
3 mm thick, Beye one of i cm , and Caldbick one of 3 to 6 cm The struc- 
ture of the wmll often show^ed the same variety of tissue as found m the 
contents Epithelium resembling skin 01 mucous membrane w'as present in 
sixty-four cases, ciliated in fourteen, glandular in six, intestinal in four, 
retinal m tw'^o, liver 111 twm, and thyroid epithelium in one The absence of 
epithelium was mentioned by Marfan Hair follicles w'ere reported nineteen 
tunes, sebaceous glands twent}' -seven, sudoriferous glands tw'enty-one, mucous 
glands four, salivary gland tissue twm, 'connective tissue ten, nerve or ganglion 
cells sixteen, lymphoid tissue seven, smooth muscle eighteen, striated muscle 
eight, fat tissue three, colloid material two, blood cells six, free blood tw'o and 
pancreatic tissue one The tumor w^all also contained cartilage in tw'enty- 
three instances, bone in fourteen, teeth m two, and calcareous or calcified areas 
in seven Sieber found derivative organs of the intestinal tract and Payr s 
case showed a section of large intestinal w^all 
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Secondai}'- changes in the neoplasms aie not uncommon and include 
papillar}^ mgiowths, overgrowths or dermal structures, rupture, suppuration, 
and malignant changes These except the last have been previously men- 
tioned Malignant degeneiation was found in twelve cases (ten teratomata 
and two cysts) Saicomatous changes occurred in seven, carcinomatous in 
SIX, and chono-epitheliomatous degeneration in one (Ritchie) The cases of 
Virchow and Warthin presented both sarcoma and carcinoma Chorio- 
epithehoma development m teratomata is seen most frequently in the testicle 
(Warthin, Frank) There uere metastases in the liver m five of the twelve 
cases, in the lungs in 
three, pleuia in one, ster- 
num m one, iibs in one, 
spleen m one, mediastinal 
l3miph glands in two, su- 
pra- and mfra-clavicular 
glands in one, and axillary 
glands in one The t3q3e 
of metastases was men- 
tioned in five reports and 
was identical with that of 
the original tumor 

Adenopathy of the me- 
diastinal lymph-nodes re- 
ported m three instances 
was due to malignancy 
twice and infection once 
Intcrcw I e-iit Diseases 
and complications — A 
great variety of conditions were reported, some of which caused exitus The 
most common were perforation of the cyst, pneumonia, and pleural effusion 
Perforation as heretofore mentioned was present in twenty-three instances 
Lobar or broncho-pneumonia occurred in eleven cases and in one of these 
peritonitis was associated Pleural effusion was present eleven times, the fluid 
was usually yellowish but hemorrhagic twice Malignant disease developed 
in twelve cases Pulmonary tuberculosis was given in nine instances and 
in another tuberculous peritonitis and enteritis occurred (Marfan) The 
other complications reported were empyema five times, secondary post- 
operative hemorrhage five, post-operative febrile reaction three, pericardial 
effusion two fCordes, Pohl), pericarditis two (Christian, Goebel and Ossig), 
bronchiectasis two, one was bilateral (Sormani, Ekehorn), pneumothorax 
one (Turk), hydro-pneumothorax two (Kavanagh, author’s case), infection 
of the cyst three (Payr, Davies, McArthur and Hollister), pyemia one (God- 
lee), sepsis one (Smith and Stone), toxemia one (Mandelbaum), ascites 
(Mouat), cardiac enlargement with thrombosis of the left subclavian and left 
internal jugular vein (Ceelen) 



tic 8 — X ray of chest tiken on April 3, 1928, showing the 
complete disappearance of the pneumothorax, descension of the 
diaphragm and the beginning of the lung shadow 
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Diagnosis — The diagnosis is not easy and many cases were mistaken for 
other conditions before opeiation or exploratory puncture The entire picture 
of the disease must be taken into account, for the variation of the symptoms, 
signs, and behavior of the tumors, and the presence of mtercurrent diseases 
or complications ofler many diagnostic difficulties Expectorating hair is 
pathognomonic and the definite signs of a solid inti athoracic mass should 
arouse one’s suspicion Examination of the sputum, X-ray and fluoroscopic 
study, hi onchoscopy, and the ineffectiveness of treatment other than surgica' 
may sometimes be of considerable assistance Exploratoiy puncture is valu- 
able This was done in 
forty-three cases and in 
nineteen of these exami- 
nation of the aspirated 
fluid was of diagnostic 
aid The important find- 
ings in this fluid and in the 
sputum have already been 
referred to Puncture of 
the tumor should be done 
with a long needle of wide 
lumen or a trocar attached 
to an aspirating apparatus 
Fluoroscopy is an ideal 
guide in this procedure In 
some instances diagnostic 
incision IS necessary and 
should be done if there is 
sufficient indication 

The many problems of 
differential diagnosis will 
not be discussed at length 
except to mention some of 
the mistaken impiessions that were reported An incorrect diagnosis of empy- 
ema was made seven times, pleurisy four, pleural effusion three, pneumonia 
three, hydatid cyst three, pulmonary tuberculosis two, tuberculous mediastinal 
adenitis one, central abscess of the chest one, lung abscess one, bronchiectasis 
one, aneurism one, caries of the rib one, goitre one, asthma one, cold abscess 
one, actinomycosis one, streptothncosis one, and atheroma one 

Other conditions which might cause confusion are benign tumors as 
lipoma and fibroma, persistent enlarged thymus, malignant disease, pericardial 
effusion, syphilis, and lung calculi 

Dinahon — The duration of the condition more commonly lasts from two 
to five years In five cases it existed practically throughout the lifetime of 
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Fig 9 — Pliotognpli tiken ten dajs after operation, exhibiting 
the incision No dressing or support Mas necessarj and post opcr 
ative calisthenics were instituted at this tune 
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the individual (eleven, seventeen, twenty-two, twenty-four, and twenty-nine 
yeais) The longest duration was forty-five years 


Duration 

r-4 

wks 

r -3 

mos 



B 

H 

5-10 

yrs 

10-20 

yrs 

0\er 
20 yrs 

45 

yrs 

Un- 

known 

No of cases 

7 

7 
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10 

24 

17 

j 

6 

3 

I 
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Pwgiiosts — The outlook depends upon many factors, the size, location, 
rapidity of growth of the tumor, the number and seventy of symptoms 
present, the general health oi physical condition of the individual, and the 
possibility of complete ex- 
tirpation of the tumor In 
the majority of cases the 
patient’s life is soonei or 
later endangered unless 
the tumor is removed or 
its development curtailed 
In a few instances the in- 
dividual has suffered but 
few or no symptoms for 
many years and death was 
due to some other cause 
The cause of death in 
either operated or unoper- 
ated cases has been one of 
the above-mentioned com- 
plications 

Treatment — The treat- 
ment is surgical Medical, 
anti-syphilitic, and X-ray 
or radium therapy are use- 
less except occasionally 
as a means of differential 
diagnosis Kahn’s case was given seven radium treatments without results 
and later operated upon The first case to be operated was in 1871 when 
Pohn incised and drained a dermoid protruding in the neck The ultimate 
result was not stated Complete extirpation was first performed in 1893 by 
Bastianelli who resected the manubrium after three previous excisions of a 
fistula A permanent cure followed The type of operation and method 
of approach are determined by the size and location of the neoplasm and 
its adherency to neighboring structures 

Operation should be recommended in the majority of cases, but not m 
all, for in a few the tumor has remained dormant without symptoms through- 
out lifetime Such cases have been reported on finding the growth at 
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Fig 10 — Photognph of the tumor, showing the collapse of the 
more recent lobule of the c>st into which is seen the projecting 
finger like process covered with fine hair and normal skin 
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Fig II — A new method of thoracotomy showing be\elled incision of the sternum into Ae fi 
sixth interspaces allowing the left half of the sternum with the ribs to be sprung open in ^ 
of a trap door which gives complete access to the entire hemithorax The thoracotom> lug of 

sure for any intrathoracic manipulation as it exposes the mediastinum, pericardium ana } 
the lung 


X 
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neciopsy These latent tumois might be accidentally picked up by routine 
examination or X-iay and it is unwise to submit these individuals to the risks 
of thoracotomy 

The palliative surgical proceduies are aspiiation, incision and drainage 
with or without paitial lemoval, and decompression ObMously the only 
curative procedure is complete extirpation Aspiration was done m forty- 
thiee cases mostly foi diagnostic purposes, but gave partial relief of symp- 
toms 111 seven instances As much as 400 c c and 700 c c have been 
withdrawn (Caldbick) Becker and Carey aspirated 3 litres and Carpenter 
13 V2 ounces of pleural fluid with relief Decompression alone was not 
repoited Senn made an opening through the sternum but did not find the 
tumor This opening however was not of sufficient size to decompress 
the tumor The following table denotes the type of operation, number of 
sittings and results reported 



Incision and Complete 

drainage extirpation 

Totals 

I stage oper 

28 

17 

45 

2 stage oper 

9 

8 

17 

3 stage oper 

4 

2 

6 

4 stage oper 

0 

3 

3 

10 stage oper 

I (Shaw, relieved) 

0 

I 

17 stage oper 

0 

I (Davies, cured) i 

Cured 

0 

28 

28 

Relieved 

20 

0 

20 

Unchanged 

I (Senn) 

0 

I 

Result unstated 

2 (Pohn, Koenig) 

0 

2 

Deaths 

19 

3 

22 


Local anaesthesia was reported used six times and general fourteen 
Whittemore attempted paravertebral injection m vain Morris advises the 
use of chloroform in preference to ether because of the constant and pro- 
longed bronchitis frequently associated with these tumors A local anaes- 
thetic might be used in a few instances where the growth is easily accessible 
A geneial anaesthesia of gas and ether is preferable in the majority of cases 
when the thorax and possibly the pleura are opened, for during closure, if 
drainage is not indicated, the lung can be insufflated and restored as nearly 
as possible to normal function 

The cystic tumor or resulting cavity after removal was drained in forty- 
eight cases, the pleura in three, and the pericardium in none In but two 
cases was it definitely stated that drainage was not employed The cyst 
ruptured during operation in five instances (Naegeli, Selby, MacEwen, Bird, 
author’s case) 

The length of time between the first and final sitting varied from four 
days to five years In twelve cases this inteival was within a year, in five 
cases within two years and in Madelung’s patient five years for tivo stages 
Davies reported a cure after seventeen sittings within two years 

Several operators have attempted the use of chemicals to destroy the cyst 
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lining Lilienthal tried a solution of lo parts zinc chloride, lo parts copper 
sulphate and 8 o parts water with resulting pain and febrile reaction In 
Shaw’s patient an ethereal soap solution and the cautery were used Schleier 
tried cautei ization with 20 per cent silver nitrate but reports almost entire 
destruction of the cyst wall by recurrent collection of pus over a period of 
two years Irrigation of normal salt solution, Dakin’s Solution, Borio-Salicy- 
hc (Thiersch’s) solution, etc , have been used Such treatment is dangerous 
m the presence of bronchial fistula 

The method of approach was not stated 111 eleven instances Rib 
resection was employed thirty-seven times and partial resection of the sternum 
with ribs three (Koerte, Beigmann, Davies) Sometimes a flap was made 
of the soft tissues of the chest wall and beneath this a portion of several 
ribs removed For example, Caldbick reflected a flap of the left breast and 
pectoral muscles and then resected a portion of two ribs Secondary operation 
was often done through the previously made opening in the chest A simple 
incision over the tumor was used in eleven cases In these the growths were 
anterior to the sternum or m the neck where a goitre incision was mentioned 
twice An opening was trephined or chiselled through the sternum five times 
(Kuckman, Koenig, Pfianz, Senn, Doenitz) Kavanagh reports resection of 
the right half of the sternum Bastianelh resected the manubrium while 
Morestini folded it to the right and bisected the tumor Moons made a 
flap of the right breast with the third, fourth, fifth, and sixth ribs The 
author’s approach is original and might be applied to other surgical intra- 
thoracic lesions 

Complete extirpation at one sitting was reported m seventeen cases In 
nine of these, the tumor was in front of the sternum or protruding m the 
neck and required but simple excision All were cured There are only eight 
reported mtrathoracic dermoids totally lemoved at one stage (Caldbick, 
Turk, Whittemore, Naegeh, Kleinschmidt, Smith and Stone, Duval and Clerc, 
and the author’s case) Rib resection was employed m all except in tbe last 
instance Seven were cuied Smith and Stone’s patient died five months 
later of sepsis 

The only death at opeiation was from suftocation (Spath) Between 
twenty-eight hours and thiee weeks’ post-operative there were thirteen deaths, 
three due to pneumonia (Mandelbaum, Von Torok, Kahn), three to hsemor- 
rhage (Koerte, Dangschat, Rautenberg), one to dyspnoea (Doenitz), one to 
fibrinous staphylococcic pericarditis (Goebel and Ossig), one to rupture of 
the cyst into the pericardium (Perves and Oudard), and four to unknown 
causes (Shostak, Nandrot, Masson, Sieber) From hvo and one-half months 
to five years after operation seven deaths were reported due to pyemia 
(Godlee), sepsis (Smith and Stone), haemorrhage (Black and Black), rapid 
growth of the tumor (Griffin), Hodgkin’s Disease (McArthur and Hollister), 
and unknown causes (Madelung, Christian) Pohl neither mentioned the 
time nor cause of exitus 
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Case Report —Mrs E C J consulted us March 9, 1927, complaining of Constant 
hacking cough, soreness m the chest, sense of fulness m the left thorax, intermittent 
attacks of temperature, with pain m the chest 

Her family history was irrelevant Her general health had been good up until sia 
3^ears ago when she had a severe attack of “Flu” Ever since then she has not felt well 
and has lost her usual energy 

Three j^ears ago she had an attack of pleurisy accompanied by rather severe pain 
and soreness in the chest She has become conscious of a sense of fulness in the left 
thorax The hacking cough of which she complains began at this time An X-ray dis- 
closed a tumor in the left chest apparently arising from the mediastinum After thorough 
study Doctor Groover made a diagnosis of mediastinal dermoid and advised repeated 
X-ray studies to watch the progress of the tumor 

During the past three j'ears there have been many attacks of fever with increased 
cough and chest soreness The expectoration has been slight in the interims, but increases 
during fever She has never spit up any blood except on one occasion after a severe 
coughing spell The attacks have gradually grown more frequent, the coughing more 
annoying and lately there has been dyspnoea on exertion X-ray examination made 
frequently during the past three years shows a gradual enlargement of the tumor In 
July, 1926, a bilobular development m the tumor could be made out X-ray taken 
September, 1926, showed the tumor nearly reaching the lateral chest wall and occupying 
about one third of the left hemi-thorax 

On examination she was a healthy appearing woman of forty three years of age, 
of good color and weighing 12 1 pounds There was a constant, hacking, non-productive 
cough The general examination was essentially negative 

The left chest appeared fuller in front than the right, though there was no definite 
bulge Respiratory expansion was good and equal on both sides The cardiac dullness 
extended to the nipple line There was relative dullness extending from the cardiac 
dullness to the first interspace There was no dullness made out over the posterior 
surface of either lung Auscultation revealed suppressed breath sounds over the dull 
area m front and in the left axilla towards its apex Examination of the sputum showed 
no tubercle bacilli, there were numerous chains of streptococci, many fusiform bacilli 
No spirocheta were seen 

X-ray studies made after the oral injection of hpiodol, showed the mass lying in the 
front of the left hemi-thorax against the anterior chest wall A narrowing of the left 
bronchus with some angulation could be made out The hpiodol was seen collected in 
large droplets below this constriction of the bronchus 

April IS, 1927, the mass was aspirated with a two and one-half cc hypodermic 
syringe and one c c of dirty fluid containing white flakes was withdrawn The fluid 
contained fatty acids, but no crystals and no cellular elements The patient believed that 
the aspiration had relieved the cough and had permitted her to sleep It was, therefore, 
decided to try to collapse the cyst by aspiration Under fluoroscopic guidance a large 
trocar was thrust into the centre of the tumor On releasing the trocar it oscillated 
widely showing the intimate connection beween the tumor and the pericardium A 
Potam aspirator withdrew only one half cc of blood-tinged fluid This specimen 
revealed epithelial cells and confirmed the diagnosis of dermoid cyst 

Operation was advised and agreed to It was planned to expose the cyst and remove 
It if possible If this was impracticable, an attempt to marsupialize it was to be made 
and failing this to resect the thoracic cage overlying the tumor, and thus decompress 
the affected lung Aftei carefully considering all the methods of approach devised for 
intrathoracic surgery, it was decided to try a new incision that promised excellent 
exposure with minimum post-operative disturbance 

The essential idea is that of a trap-door It differs from those prcviouslj used, in 
that the flap is larger, giving a more adequate exposure The second to the sixth ribs 
and half of the sternum are included m the flap The base of the flap is toward the 
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side and roughly corresponds to the anterior axillarj line The elasticity of the ribs 
allows this flap to be raised and sprung laterally without costal fracture This gives 
excellent exposure to the entire hcini-thorax 

The edge of the flap is formed by the bevelled incision of the sternum Thus when 
the intrathoracic work is completed the trap-door can be closed, leaving the thoracic 
cage intact 

The operation was performed June 14, 1927 Under ethylene aniesthesia a vertical 
incision was made over the middle of the sternum The manubrium sterni was trephined 
ivith a Doyen burr, as was the lower portion of the gladiolus sterni opposite the sixth 
interspace The mediastinal contents were dissected away from the back of the sternum 
and a Gigli guide passed from one trephine hole to the other The saw was passed 
and the sternum was split longitudinallv bevelling the saw'-cut sharply to the right The 
tw'O trephine openings w-ere then connected to the first and sixth left interspaces with a 
DeVilbis bone cutting forceps The anterior mammarj vessels were found, ligated and 
divided The skin and intercostal muscles of the first and sixth interspaces were cut 
midway between the ribs On elev^ating the flap the reflection of the pleura from the 
mediastinum to the anterior chest wall was exposed and divided The trap-door could 
then be sprung open exposing the entire left hemi-thoracic cavitj The tumor could be 
seen presenting behind the pleura The upper lobe of the lung was adherent to the upper 
portion of the cyst The pleura was stripped readilj from the tumor There was one band 
of adhesions from the outer aspect of the mass to the lateral chest wall The C3st was 
dissected with the finger and shelled out readilw, except for a firm adhesion to the peri- 
cardium which was divided with scissors On attempting to strip the upper, outer portion 
of the tumor from the lung and chest wall, a portion of the cjst was opened and some 
cheesj material and hair escaped The pedicle arose from the anterior mediastinal 
tissues where the vessels of suppl} to the tumor were clamped and divided The entire 
dermoid was taken out of the chest with verj little loss of blood The debris was 
sponged out of the pleural cavity and the lung expanded bv increasing the oxjgen pressure 
to 20 milligrams of mercury The trap-door was closed and held m place b} two 
kangaroo sutures passed around the sternum, through the second and fifth interspaces 
A number two chromic suture was passed around the sixth and seventh ribs close to 
the sternum and another around the second and through a drill hole in the first rib 
This effectually held the bev'elled incision of the sternum closed The superficial fascia 
was closed with a continuous locked suture of number one plain catgut The skin was 
sutured with silkworm gut No drain was used Dressings were applied and the left 
chest strapped with adhesive plaster 

Her immediate post-operative condition was verv' satisfactor3 On the third da3 
post-operative there was some cough, her temperature rose to 100, the pulse was 130 
and respirations 30 Examination under the fluoroscope showed the left chest opaque 
with the heart somewhat displaced to the right In the upright position the opacity 
cleared somewhat toward the apex demonstrating fluid The left chest was therefore 
aspirated with a Potam apparatus and about 1200 cc of blood-tinged fluid withdrawn 
with a great deal of air Culture of the fluid prov'ed it sterile Her convalescence 
proceeded satisfactoriL' Eleven da3's after operation the chest was again aspirated and 
450 c c of blood-tinged fluid was withdrawn, as well as a large amount of air She 
was allowed to go home m an ambulance on the twelfth da3 

X-ray studies five weeks post-operativ'e rev'ealed a complete pneumothorax of the 
left side with areas of adhesions extending from the collapsed lung to the penpher3 
There was a slight amount of fluid The heart was not displaced 

Calisthenics were prescribed to overcome the tendency to scoliosis and she was 
directed to exercise her lung by blowing fluid from one bottle to another Rontgenograms 
demonstrated the gradual expansion of the lung up to January 10, 1928, when the lung 
was found completely expanded Another plate made April, 1928, show's an increase o 
expansion and a descent of the diaphragm vvitli clearing of the lung shadow She is 
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perfectly well, there is no cough, no pain in the chest and there has been no recurrence 
of the febrile attacks 

Pathological report of the tumor is as follows 

A grossly lobulated mass generally spherical in form and about 12 cm in diameter 
Some of the lobules contain yellowish fluid, firm cartilaginous substances, others sebaceous 
material In some spaces within the lobules there is a definite lining with hairy mem- 
brane and beneath the lining membrane, typical fatty tissue At several points small 
masses having almost a bony consistencj'- are seen 

Microscopic section shows typical fatty tissues with a covering of stratified epithelium 
m which are found hair follicles and secreting gland acini One section is especially rich 
in gland acini which except for their number are characteristic of the usual skin glands 
Diagnosis dermoid cyst (Multiple teratoma ) 

SUMMARY 

In a review of the literature 137 cases of thoracic dermoids have been 
collected and one reported Of these, seven were located in the chest wall 
anterior to the steinum and the balance intrathoracic A few of the mediasti- 
nal growths bulged into the neck Sixteen reports consisted of only autopsy 
findings These neoplasms are probably due to fetal inclusions The greater 
number was found between the ages of twenty to thirty years The onset of 
the disease was most frequently insidious and the course chronic 

In a number of instances the growth gave no symptoms and was only 
found accidentally at autopsy The only characteristic symptom is coughing 
up hairs The other common symptoms were dyspnoea, cough and pain The 
principle signs were bulging or diminished expansion of the affected hemi- 
thorax, decreased or absent tactile fremitus, dulness and distant and absent 
breath sounds over the tumor The heart and liver in some cases were dis- 
placed X-ray showed a definitely outlined, non-pulsatmg mass Examina- 
tion of the sputum and material aspirated from the growth were important 
diagnostic aids The pathology of the neoplasms varies from the simple 
dermoid containing dermal structures to the complicated teratoma which 
consists of derivatives of all three germ layers 

The principle complications were perforation of the cyst, pneumonia, 
pleural effusion and malignant degeneration The diagnosis is made by the 
entire picture of the disease The prognosis is grave unless the neoplasm 
IS removed or its development curtailed Palliative measures include aspira- 
tion, incision and drainage, and decompression 

Complete extirpation is the only cure There were seventy-three cases 
operated, forty-five in one sitting and the balance principally m two- to 
four-stage procedures There were twenty-eight cured, twenty relieved, 
twenty-two deaths, one unchanged and in two the result was not stated 
Complete extirpation at one sitting of an intrathoracic dermoid has been 
reported only eight times with one death 

The method of approach was nb resection except in the author’s case 
In this instance under ethylene anesthesia the sternum was split longitudinally 
with a bevelled edge and by dividing the intercostal muscles m the first and 
sixth interspaces a trap-door was sprung open nitli its base at the anterior 
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axillary line without costal fracture This exposed the entire left hemi- 
thorax The tumor was shelled out and the flap closed without drainage 
meanwhile expanding the lung This method of thoracotomy is probably 
applicable to other mtiathoracic lesions 
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RELATION OF ATELECTASIS TO OPERATIVE PNEUMONIA 
Dr Walter E Lee, Philadelphia, read a paper with the above title, for 
which see Annals or Surgery, July, 1928, Vol LXXXVIII, I 6 

Discussion Dr Charles L Gibson, New York City, reported nine 
cases of massive collapse of the lung recently The last two were subjected 
to a treatment which is a definite contribution to the etiology and the effective 
treatment of this condition This is along the lines that Docor Lee has 
described, and he was inclined to think that it is going to call for much less 
use of the bronchoscope The first case was a young man of twenty-one, 
who exhibited cough, temperature and increased respirations on the night 
following operation Diagnosis was confirmed by X-ray on second post- 
operative day The examination of the thorax showed marked opacity of 
the entire chest and quite marked deviation of the trachea, heart and medias- 
tinum to the left side The findings indicated a massive collapse 

The house surgeon placed the patient on the sound side, then slapped 
him smartly on the affected side, whereupon the patient immediately became 
very uncomf 01 table, gagged, struggled, got blue, looked as if he might choke 
to death, and finally got rid of a huge gob of mucus and was clinically 
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relieved at once The X-ray pictures taken thirty minutes afterward showed 
already the beginning of leiereation of the chest and the restoration to their 
normal positions of the cardiac shadow and the trachea 

The second case was a man whose symptoms developed at the end of 
the first twenty-foui houis, and he was given the same treatment, after 
the X-ray had shown a massive collapse 

Dr Karl Kornblum, Philadelphia, Penna , said that his interest in 
post-operative atelectasis w'as from the standpoint of the rontgenologist 
They had had occasion at the University Plospital m Philadelphia to examine 
a great many cases of so-called post-operative pneumonia, but until recent 

years they had not really 
understood the underlying 
pathology in these pa- 
tients The X-ra}" ap- 
jiearance in massive atelec- 
tasis IS quite distinctive 
and easily recognired In 
examining numerous such 
cases they had only found 
massive atelectasis and lo- 
bar atelectasis occurring 
in relatively few' patients 
Since the recognition of 
this condition they had 
more or less routinely 
examined all post-opera- 
tive cases that had shown 
eA'idence of pulmonary 
complications and had 
frequently detected a le- 
sion at one or both bases 
w'hich rontgenologically 
has the appearance of a 
bronchopneumonia Rec- 
Tig I — Bilatenl Lobular \tclectasis OglllZlUg, hoW'ever, that 

these patients did not run a course typical of bronchopneumonia, they had 
attempted to conceal their ignorance by reporting such lesions as a pneumo- 
nitis Through the work of Doctor Lee they now recognize these cases as 
lobular atelectasis The Rontgen-ray features of lobular atelectasis are 
prominence of the trunk shadows and diffuse mottling throughout the 
involved area (Figs i and 2 ) These areas are usually 111 the base of the 
lung and quite often bilateral Likewuse there may be some elevation of the 
domes of the diaphragm, and fluoroscojjically one at times sees a restriction of 
motion of the diaphragm, and this motion is very apt to be jerkj' in. character 
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There is not often, however, a displacement of the heart which is character- 
istic of massive atelectasis 

Of necessity, post-operative cases must be exaamined in bed, and bedside 
films aie nevei as satisfactoiy, as fai as intei pretation is concerned, as films 
made m the erect postiiie The reason for this is that in bed, when the 
films aie made, there is not complete aeration of the lungs, and likewise 
the dome of the diaphiagm is always higher in films made m this manner 
It IS very easy therefoie to miss small patches of lobular atelectasis which 
are concealed by the dome of the diaphiagm In oidei to avoid such an 
enor they routinely examine patients in the lateral position, as this is the 
best view foi showing the 
posterior portions of each 
base 

Lobular atelectasis 
rontgenologically has prac- 
tically the same appeal ance 
as bronchopneumonia, and 
they are not as yet able to 
differentiate these condi- 
tions but must depend 
largely upon the lustoi y of 
the case The diagnosis is 
usually confirmed by the 
subsequent course of the 
condition inasmuch as 
these patients lecover m 
a few days to a week 
This recovery can be fol- 
lowed very nicely by sub- 
sequent X-ray examina- 
tions Most of their post- 
operative patients have 
shown lobular atelectasis 
This fact has led them to 
believe that the condition 
is far more common than is generally appreciated With a view to establish- 
ing its frequency, they have recently asked permission of the Surgical Depart- 
ment of the University Hospital to examine routinely all post-operative cases 
in which an X-ray examination is not distinctly contraindicated 

In this connection he made a statement which is not generally appreciated 
by clinicians, and that is the fact that a bedside X-ray examination is less 
harmful and less detrimental to a patient and less disturbing than a properly 
conducted physical examination of the chest, so that there need be no fear of 
subjecting the recently operated patient to an X-ray examination 

Dr W J M Scott, Rochester, N Y , remarked that most recent investi- 
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gators of massive atelectasis agree that there must lie obstruction to the 
respiratory tree at some point He diftered from Doctor Lee in only one 
point, namely, that he believed that the obstruction arises originally in the 
bronchioles, or the finer respiratory passages ordinarily rather than in the 
mam bronchus Consequently he thought that bronchoscopic aspiration is 
unnecessarily severe 

Surgeons have now gone on to the stage of attempting to prevent massive 
atelectasis m these cases, and with some success All of their patients having 
a general anaesthetic, all of their operative cases, are hyperventilated by car- 
bon-dioxide at the end of the operation In a series of 2,000 major operatne 
cases under the previous regime, our incidence m Doctor Cutler’s clinic was 
6 per cent of post-operatn e massive atelectasis, that is, the unilateral variety 
about which there is no question at all in the diagnosis After the institution 
of hyperventilation at the end of operation by means of carbon-dioxide inhal- 
ation, the incidence has been reduced from 6 per cent to 2 per cent While 
he did not behe^e that this will entirely' prevent all instances of massive 
atelectasis, it wnll definitely' diminish their incidence 



TRAUMATIC EMPHA'SEMA 
By John Douglas, M D 

AND 

Paul C Morton, M D (By Invitation) 
or New York, N Y 


The subject of traumatic or surgical emphysema is rather casually 
touched on m most text-books on suigery Articles m the literature within 
the last few years have largely been of isolated or small groups of case 



Fig I — Extensive emphysema of upper part of body following mediastinal escape of air 


reports, which have as their etiological factor some other cause rather than 
ordinary accidents resulting in injuries to the lung The opportunity of 
seeing a group of cases over a short peiiod of time having different types 
of chest injuries with varying pathological lesults, stimulated our interest 
in this subject and the treatment in two of these cases, vaiying from that 
recommended in most text-books, seemed to make it worth while to briefly 
review this subject 

The term subcutaneous emphysema has been avoided, as while pait of the 
symptomatology is due to a sulicutaneous collection of air in the tissues, in 
the cases observed, the ladiogiaph showed that a laige amount of the air 
was interstitial or beneath the fascial planes as well as in the subcutaneous 
tissue, and the spread through the tissues seemed to be modified according 
to which layers of fascial planes limited the extension of the emphysema 
The emphysematous condition of the tissues is only part of the pathological 
lesion, and in the senes of cases observed, it occurred with or without 
a pneumothorax, and with or without a penetrating wound of the chest 
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It was due to a lesion of the cortical surface of the lung, caused m one 
instance by a slab wound of the chest penetrating the lung and in another 
by a fiactuied rib with no external injuiy In another patient it resulted 
fiom a ciushing accident where quite obviously air had escaped from some 
deep injuiy to the air ^eslcles in the region of the hilus, traveling up the 
mediastinal tissues into the neck and fioin there spreading throughout the 
tissue planes between the muscles and under the skin, over the whole body 
In contiast to this latter case, a child who received a similar crushing injury 
from an automobile accident had a pneumothorax with absolutely no evi- 
dence of emphy'sema 

Beside those cases of traumatic emphysema caused by crushing or pene- 
trating injuiies of the chest which damage the lung, many other factors are 



Tig 2 — Lower pirt of bod) of sime piticnt 


listed in the etiology of this condition Cases are reported as occuiring 
dm mg labor, following tonsillectomy^ occuiring as a result of fiacture of 
the nasal bones, pei foratmg duodenal and gastric ulcers and injuries to the 
retro-peritoneal surface of the duodenum or colon, and as a result of injury 
to the lung while performing an artificial pneumothoiax, or aspnation, 
and in the admimstiation of anaesthesia by’^ the direct insufflation method 
A series of cases secondary'- to pneumonia which occurred during the influenza 
epidemic of 1918, have also been repotted It is rather interesting to observe 
that, in certain lacerated wounds of the extiemities, air may be sucked into 
the tissues, piobably by the sliding action of the tissue planes, and air has 
been introduced into the tissues -while giving a hyperdermoclysis, which 
might cause the presence of a gas bacillus infection to be suspected Only 
those cases due to chest mjuiies aviU be considered m this article 

Pathology — The mechanism of the entrance and diffusion of the air 
into the tissues aj^pareiitly is due to the escape of this air from an injury 
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of one oi moie of the air vesicles, eithei on the surface of the lung or in 
the neighboi hood of the hilus This is most frequently seen where a 
fractal ed iib has laceiated the lung coitex and overlying, as well as the 
paiietal, pleuia In such a case it can be easily undei stood how this air 
may be gradually pumped into the tissue planes coveiing the chest wall and 
thus spread a vaiying distance thioughout the body Several of the text- 



Fig 3 — Radiograph of upper part of bod> same patient Note pneumotliorav 


books on surgery lepeat the old statement, as to etiology, made many years 
ago by McEwen who found in one case, that a roughened fragment from 
a fractuied nb had pieiced the suiface of the lung vhich remained hooked 
over this sharp fragment, and allowed the an to escape into the tissues This, 
however, is probably a lare condition In one case which is leported here- 
with, the radiograph shows the air extending upward through the mediastinum 
into the tissues of the neck The patient, a small boy, when seen by the 
ambulance surgeon a few minutes after his accident already had a maiked 
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emphysema over the face and neck and upper part of the trunk, the eye-hds 
being so emphysematous that they were closed (Figs i and 2 ) Subse- 
quent X-ray showed a collapsed lung with a pneumothorax, but the existence 




FiO 4 —Radiograph of loaer part of body same patient 

o£ the collapsed lung did not prevent the extension of the entphysenta (F.gs 

3 and 4 ) , 1 o ctnK wound of the chest 

In one case of traumatic emphysema, due „,ere 

wall penetiatmg the lung, the emptysema on seemed 

was no pneumothorax and the surface of * of .ojmy to 

to be 111 contact with the parietal pleura In a contrast., g 
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the chest, accompanied by a cerebral concussion and multiple contusions, 
the ladiograph showed a pneumothoiax but no evidence of emphysema In 
another case of emphysema due to a fiactuied iib, the most common cause 
of surgical emphysema, it would appear that some injury of the lung sur- 
face and both layers of the pleuia must have occuried, there being no exter- 
nal injury 

Theie seem to be two types of mjuiy resulting m traumatic emphysema, 
which the above cases 
typify First, those m 
which theie is an injury 
to the chest wall, either 
from a fiactured iib or a 
penetrating wound which 
results m an escape of air 
into the tissues of the 
chest wall at the site of 
injury Second, those 
cases in which the chest 
injuiy results in a ruptui e 
of some of the an vesi- 
cles m the neighborhood 
of the hilus of the lung, 
and through which the 
air escapes into the medi- 
astinum and spreads up- 
ward into the neck and 
then through the body 
The mechanism of the es- 
cape of air f 1 om the vesi- 
cles of the lung through 
the mediastinum and thus 
into the tissues through 
the extra-pleural route, 
has been well demon- 
strated by Berkeley and 
Coffen ^ During the 1918 
epidemic of influenza they 
had under their care in an army camp, 1,701 cases of broncho-pneumonia 
Of these, nine cases developed a generalized interstitial emphysema and spon- 
taneous pneumothorax There were two other cases, following operation for 
empyema, developing a similar condition after operation m which the develop- 
ment seemed to be uni elated to the operation The emphysema was always 
first observed at the episternal notch or above the clavicle By means of 
X-ray studies and autopsy they were able to show ruptured air sacs in the 
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neighborhood of the hilus of the lung, followed by “air streaks” developing 
along the blood-vessels to the posterior mediastinum, then extending to the 
superioi mediastinum and along the larger blood-vessels under the fascial 
planes to the neck and axilla A valve-like action where the bronchiole 
entered the air sac, kept up a constant supply of air to be pumped into the 
tissues In such cases the air distends the mediastinal tissues, making pres- 
sure on the large veins of the thorax 

The extension of the emphysema depends on both the amount of escaping 
air and its limitation by the fascial planes In some cases the spread stops 
along the lower maigin of the jaw and does not extend into the face, although 
distending the tissues of the neck It may stop at Poupart’s Ligament in 
the groin and not entei the thighs although the scrotum may be markedly 
distended In severe cases where it follows the deep fascial planes, it 
extends from the scalp to the soles of the feet and lies not only subcutaneously 
but surrounds the various muscles as is very well shown m Figures 3 and 4 

Symptoms — The symptoms of the emphysema itself are characterized by 
the crackling due to the air m the tissues which is only part of the clinical 
picture, the general symptomatology of the patient depending on the amount 
of lung injury, pneumothoiax, possible infection and other traumatism accom- 
pan3ung the original accident The presence of a pneumothorax is some- 
times difficult to determine without a radiograjffi, as the air in the chest wall 
may muffle the respiratory sounds and even 111 the absence of a pneumothorax 
give an exaggerated tympanitic note on percussion That this is caused by 
the air m the subcutaneous tissues may be pioved by percussing over an 
area such as 111 the lumbar region which is normally dull but which, in the 
presence of maiked emphysema of the tissues, will gne quite a tympanitic 
note Over the areas of emphysema there is jjain and tenderness on pressure 
Perhaps the emphysema alone is not the cause of death nor does it add greatly 
to the severity of the symptoms 

Sauerbiuch,” ho^\evel, as early as 1908, leported a case in which after 
a crushing injuiy of the chest, resulting m a severe general emphysema, the 
air escaped by way of the mediastinum He observed that the distention 
of this region caused much piessure on the veins of the chest with marked 
congestion, especially of the inferior vena cava He operated on this case 
111 his negative piessuie chamber and noted that after the “cutaneous” incision 
the emphysema of the tissues disappeared within a few minutes He then 
opened the chest and observed the general improvement which occurred m 
the patient on the escape of air from the mediastinum He states, however, 
that the patient died later Tiegel ® successfully treated a case of mediastinal 
emphysema by making a 4 centimetre incision in the episternal notch down 
to the trachea and applied continuous suction by means of a glass bell placed 
over the wound with 30 millimetres of negative water suction for five daj^s 
It IS, therefore, reasonable to suppose that in a patient suffering from an 
injury to the lung, with or without other body injuries, the pain and embar 
rassment to circulation and respiration caused by the maiked distention 0 
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the body tissues with an may have consideiable influence on the recovery 
or process of convalescence This embai rassment would be more severe if 
there weie a maiked emphysematous condition in the mediastinum 

Treatment — In most text-books on surgery, it is stated that the emphy- 
sema requires no treatment as it is self-hmited, and while puncture of the 
subcutaneous tissues is suggested in the veiy seveie cases, it is usually advised 
against because of the dangei of infection It is true that in most cases 
the air will be absorbed, but in the case of a patient whose symptoms appear 
to be getting worse and the emphysema spieading, it has seemed to us 
justifiable and wise to limit this spiead if it can be done without injuring 
the patient This is our excuse foi presenting this aiticle 

The case reported, a boj' in whom the air escaped along the mediastinum from a 
deep lung injurj and in whom the e\cs were closed and the face, neck and trunk markedly 
distended within a few minutes after his injury, was watched for forty-eight hours before 
anj thing was done At the end of forty-eight hours he appeared to be getting worse 
It was then decided to relieve this distention by incision into the tissues Two cuts were 
made parallel with the ribs on each side of the chest, with the escape of a very consid- 
erable amount of air and an immediate improvement in his symptoms While it might 
be that this boy w'ould have recovered without this therapeutic measure, he had con- 
tinued to get worse until it w'as done, and his marked improvement w'as so coincident 
with the relief of the emphysema that it is believed it was a life-saving measure in 
his case 

In a second case, a woman had received a stab wound in the fifth intercostal space 
just internal to the posterior margin of the scapula There w^as an increasing emphysema 
of the chest w'all which had spread along the abdominal wall on that side as far as 
Poupart’s ligament While this woman's condition did not appear to be dangerous, in 
view of our experience with previous cases, it seemed wise to attempt to limit the spread 
of this emphysema This was accomplished by cutting down, under local ainesthesia, 
along the line of the stab wound as far as the pleura, the wound being packed with iodo- 
form gauze through the existing opening of the pleura, thus making impossible further 
escape of air into the tissues There w'as no further spread of the emphysema At the 
end of a week there w^as still an accumulation of air in the tissues as far down as the 
left inguinal region This area w'as tender on pressure and caused pain on movement 
in bed For the purpose of relieving this pain and tenderness, a small incision was 
made, under local amesthesia, over this area and the air w^as found not in the subcu- 
taneous tissues, but bung under the deep fascial planes The air escaped through the 
incision, the wound was lightly packed and the pain and tenderness almost immediatelj 
disappeared, the wound healing rapidly 

Aspiration of the chest or introduction of a suction apparatus has been 
advocated in severe cases of emphysema, accompanied by pneumothorax 
It would appear to us that during the time that tlie emphysema is spreading, 
this would not be good tieatment If the aspiration or suction were suf- 
ficient to expand the lung it would keep open the wound or opening in the 
lung through which the an escaped, and in those cases where severe lung 
injury were present, accompanied by hemorrhage, would promote the con- 
tinuance of the hemorrhage This opinion would appear to be borne out by 
two of the cases reported by Berkeley and Coffen m which the emphysema 
appeared at the episternal notch and above the clavicles after operation for 
emjiyema It is a fair assumption in these cases that the relief of pressure 
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on the lung allowed the escape of the air into the mediastinum, and that a 
similar result would follow aspiration or suction treatment of the pneumo- 
thorax where this was accompanied by an interstitial emphysema traveling 
along the extra-pleural route from the hilus of the lung 

It IS not intended that these two forms of treatment be applied to all 
cases of traumatic emphysema However, it is our belief that relief of 
symptoms, prevention of the spread of the emphysema and perhaps saving 
of life may result from employing these methods m certain cases, rather than 
following the advice of doing nothing as appears in most text-books, where 
the danger of infection following small incisions under local anaesthesia is 
warned against, as it might have been in preantiseptic days from which this 
lack of treatment has probably been handed down 
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Dr Emmet Rixford, San Francisco, Cal , said that inasmuch as Doctor 
Douglas had mentioned several forms of acute subcutaneous emphysema inde- 
pendent of wounds of the lung, he might mention two m which air was left 
111 the abdomen, probably as a result of elevating the edges of the wound in 
order to lessen the trauma of reintroducing the intestines A considerable 
amount of air was left in the abdomen, and this after a few days gradually 
percolated out between the stitches, and not an extensive but a very definite 
subcutaneous emphysema occurred in the abdominal wall, so much so as to 
make them fear infection by the Welch bacillus or with some of the intestinal 
anaerobes, but the matter cleared up in both cases very promptly 
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END RESULTS IN HODGKIN’S DISEASE AND LYMPHOSARCOMA 
TREATED BY THE MIXED TOXINS OF ERYSIPELAS 
AND BACILLUS PRODIGIOSUS, ALONE OR 
COMBINED WITH RADIATION 

By William B Coley, M D 
OF New York 

In 1915, 111 a paper on Pumaiy Neoplasms of ihc Lymphatic Glands 
including Hodgkin’s Disease^- I reported the end results in 167 cases treated 
almost entirely with toxins alone Up to that time radiation had been used 
with but little success m these cases While this method (radiation) has since 
become the generally accepted one in the treatment of lymphosarcoma and 
Hodgkin’s disease, only very recently have the end results in a large series of 
cases been published Among the most noteworthy of these publications are 
the report of Minot and Isaacs,- as well as that of Burnam ^ and of Stone ’ 
From these data I believe it is now possible to get a fairly accurate estimate 
of the value of radiation in the treatment of lymphosarcoma and Hodgkin’s 
disease 

It has been found that while radiation has resulted m a marked diminu- 
tion in si 7 e — and in some cases, a complete disappearance — of the enlarged 
glands, in most cases the disease recurs aftei a longer or a shorter interval 
and proves iatal in practically every case Just how^ much radiation adds to 
the duration of life of an individual suffering from lymphosarcoma 01 Hodg- 
kin’s disease is still problematical, at least, m the opinion of Minot and Isaacs 
That this method of treatment has resulted in gieat temporary relief, there 
can be no doubt 

At the onset it is important to make clear what w’’e mean by the term 
* Colc\ Trans of American Surgical Association, 1915 

-Minot and Isaacs Jour Amcr Med Ass’n, April 17 and 24, 1926, \ol Kx\i\, Nos 16 

and 17 

'Burnam Jour Amer Med Ass'n, October 30, 1926, lol Iwwn, No 18 
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iymphosaiconia oi “Hodgkin’s disease” For many years I have held that 
these two conditions, which aie usually regarded as quite different and dis- 
tinct, aie actually quite closely allied etiologically, and bear such a close 
lesemblance to one another that in some instances it is impossible to differ- 
entiate them either clinically or histologically While on the one hand we 
may have a typical lymphosarcoma with definite clinical and histological fea- 
tures, and on the other, a typical Hodgkin’s disease with discrete, freely mov- 
able glands, firmer m consistence than lymphosarcoma but not as hard as 
tuberculous or carcinomatous glands, and histologically containing the typical 
Doiothy Reed cells, we also ha\e a great number of cases that are more or 
less atypical and fall between the clear-cut typical l)'mphosarcoma and the 
typical Hodgkin’s disease While it may be possible to regard these slightly 
different atypical conditions as distinct processes with definite etiology, I 
believe it is far more logical and more rational to regard them as varieties of a 
single disease On this assumption we aie justified in including them all in 
a general group, which is just what Minot and Isaacs have done, and to which 
group they have given the name lymphoblastoma 

In then publication referred to, Minot and Isaacs state as follows 

“The views and opinions concerning the nature and relationships of such cases are 
multiple, and thus students of the problem have utilized a constantlj" confusing termi- 
nology, and not infrequently disagree on the exact diagnosis of a given case Some applj 
a term that is S3monyinous with one used bj another, while at other times a special tjpe 
of case IS designated by a name used by others to cover a much broader group Hodg- 
kin’s disease with the pathologic histologj described by Dorothy Reed is sharplj distin- 
guished by many authorities from two other conditions that they term pseudoleukemia 
and lymphosarcoma Others inappropriately include as Hodgkin’s disease all, more 
often some, cases of the latter two conditions, and the terms malignant Ijmphoma and 
Ivmphadenoma have been used for such a group alone Some contend that two tjpes of 
lymphoblastoma may occur in one patient Confusion in the group called lymphosarcoma 
arises because of differences of opinion as to what constitutes this condition and the lack 
of appreciation of the difference between the origin of tumors involving structures com- 
posed of much lymphatic tissue Pseudoleukemia and aleukemic lymphocytic or lympho- 
blastic or lymphatic leukemia are essentially synonj mous, as is at times the term aleu- 
kemic Lymphadenosis Qironic L'mphatic leukemia with a leukemic blood picture is the 
form of lymphoblastoma most easily separated from others However, except for the 
peripheral blood picture, no important distinction, even bjy pathological examination of 
tissue, can be made from cases termed pseudoleukemia or aleukemia, and the same case 
at different times may be given correctlj' the one name or the other” 

While the systemic nature of Hodgkin’s disease had been recognized by 
many wiiteis, and this point fully established by Gowers •’ in his exhaustive 
paper published in 1879 which he described the lesions as involving not 
only the lymph-nodes and spleen, but also the skin, intermuscular tissue^, 
bones brain, soft palate, pharynx, tonsils, esophagus, stomach, small intes- 
tine, large intestine, pancreas, peritoneum, thyroid, thymus, trachea, lungs 
pleura, diaphragm pericardium, heart muscle, suprarenals, kidneys, testes and 
ovaries, only recently has our attention been called to the fact that the disease 
involves not only the nervou s system, but, as Gmsburg ° has pointed out, ^ 

Gowers System of Medicine, PhiladeJph.a, 1879, vol v, p 306 
" Gmsburg Archives of Internal Medicine, April, 1927, vol xxxix, pp 5 / -595 
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skeletal bones as well According to the latter, “the impression is still widely 
pievalent among physicians that the nervous system is so rarely involved m 
Hodgkin’s disease as to be ignored m the differential diagnosis of diseases of 
the nervous system Not only did I fail to see Hodgkin’s disease mentioned m 
the standard textbooks on diseases of the neivous system, but even in the 
excellent recent monograph of Elsberg on Tumois of fhe Spina! CoidP 
the condition is ignored completely” Gmsburg states that m a senes of 
thirty-six patients with Hodgkin’s disease observed at the Montefiore Hos- 
pital during the years 1914 to 1925, ten patients, or 277 per cent, showed 
invasion of the nervous system 

In the opinion of Gmsburg, the etiology of Hodgkin’s disease still remains 
obscure, and a specific form of treatment has not been discovered 

In a paper on The Relation of Hodgkins Disease to Lymphosai coma, 
Gibbons of San Francisco,® discusses the nature of the process as follows 

“Two possibilities as to the nature of the process are apparent, vi :: , is it a malignant, 
or IS It an infectious process of the character of a granuloma ? Most recent writers are 
inclined to the latter view Reed is most insistent Fischer, Clark," and Simmons also 
hold this view Longcope seconds it, though guardedly Recent German publications also 
favor this view Yamasaki,*" regards the condition as a granuloma not of tuberculous but 
of unknown origin, which, however, may end m sarcoma Wamecke,** although he has 
clearly recognized that lymphosarcoma cannot be separated from Hodgkin’s disease, still 
adheres to this conception From the study of my cases I incline strongly to the malig- 
nant theory” 

Gibbons adds 

“It will be seen at once that many of these facts belong to malignant tumors as well 
as to infectious processes We may have a rapidly growing sarcoma or we may have 
a slow one We may have it accompanied by fever or we may not, and the fact that 
the fever of Hodgkin’s disease is so variable in character, and sometimes not present 
at all, rather argues that it is not one produced by a definite infection We see sarcomas 
which have existed for a long time, suddenly assume a very much accelerated growth 
The mode of spread from diseased glands to adjacent ones is equally characteristic of 
malignant growths and of infectious diseases The final stage of amemia, cachexia, 
and disturbances of the body functions is very characteristic of the last stages of all 
malignant growths ” 

Regaiding the nine cases which foimed the basis of Gibbons’ lepoit, he 
states 

“Three of the cases were undoubtcdlj malignant, infiltrating and destrovmg sur- 
rounding structures as does ain malignant growth The only question that remains 
IS, can these be classed with Hodgkin’s disease, or are they different and to be classed 
as lymphosarcoma? Osier asserts that infiltration of the lung, as took place m one of 
m> cases, does not occur in Hodgkin's disease, and that when such an infiltration does 
take place the disease is true I3 mphosarcoma But in the light of the fact that this case, 
ns well as the two other malignant tumors of the neck present the same clinical features 

'Elsberg Tumors of the Spinal Cord, Paul B Hoeber, New ’’lork. 1924 
"Gibbons Amer Journ of the Medical Sciences, Noeember 1906 
"Clark British Medical Journal 1901, \oI 11, p 701 
"A innsaki Zeitschr f Heilk 1904, p 269 
'* M aineckc Mitt ans den Grenzgeb 1905 \ol xi\ ji 275 
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and the exact histological picture as the twenty-three cases so carefully studied bi Reed 
Longcope, and Simmons, and as the other six of my series, they must also be regarded 
as the same morbid condition This being established, there would be no question as to 
the malignant character of Hodgkin’s disease ” 

In conclusion Gibbons states 

I I agree with Reed, Longcope, and Simmons as to the histological picture pre- 
sented by the tissues in Hodgkin’s disease, but I do not agree that it is necessarily due 
to an inflammatory process 

“2 I assert that m most cases infiltration of the capsule of the diseased glands can 
be observed , in many cases an extension be3'ond the capsule occurs, and in some cases 
very evident infiltration of adjacent structures 

3 The studj' leads me to believe that Hodgkin’s disease is a process to be classified 
with malignant tumors ” 

One of the most important of recent contributions upon Hodgkin’s disease 
IS the Schorstem lecture of 1926 on lyinphadciwma, (Hodgkin’s lympho- 
granuloma), by Sir Humphrey Rolleston, (Regent Professor of Medicine, 
Cambridge University) It contains a biief note upon the history of the 
disease fiom its first definite description by Thomas Hodgkin and his first 
published senes of cases 111 1832, and Samuel Wilks in 1856 and 1865 A 
lucid discussion of the various theories on the nature and origin of Hodg- 
kin’s disease follows Under the Natioc of Mahgnancy m Hodgkin’s 
Lympho-gi anuloma” , the arguments for and against regarding it as a neoplasm 
are presented in a most clear and judicial manner 

“That Hodgkin’s Ij mpho-granuloma is malignant in the sense that it leads to death 
IS undoubted, and it differs from tuberculosis, which in many respects it closely resembles, 
in being constantly fatal and not becoming obsolete But further evidence suggesting 
malignant characters, such as invasion of adjacent bone and the histological characters 
of sarcoma, described years ago bj' Yamasaki and by Karsner, are now established, and 
Ewing considers this transformation into sarcoma (‘Hodgkin’s sarcoma’) as a tumor 
Jill gcnc! IS and as by no means rare He describes the new cells as endothelial in origin, 
but losing this character and appearing as large round cells, so that the term endothelioma 
is hardly applicable Such a transformation as the result of long-continued irritation 
IS, of course, well recognized, and Ewing has described it m Ijmphatic glands affected 
with chronic granulomatous infection The occurrence of Hodgkin’s sarcoma as a late 
result of Hodgkin’s lympho-granuloma is rather remarkable, as it is very seldom recog- 
nized m the other infective granulomas 

“The development of sarcoma m Hodgkin s Ivmpho-granuloma might be explained 
m one of two ways (i) that some of the constituent cells of the lympho-granuloma 
proliferate so vigorously as to become a sarcoma, or (2) that the tissues surrounding 
a mass of lympho-granuloma are excited by the chronic irritation to a proliferation 
which eventually becomes sarcoma this process Ewing compared with the occurrence 
of cutaneous squamous-celled carcinoma in the site of lupus 

“Prof H M Turnbull, while fully recognizing the existence of the condition which 
Ewing terms Hodgkin’s sarcoma, regards it as the ‘Ij mphosarcomatoid’ form of Ho g- 
km’s lympho-granuloma and as inflammatory rather than neoplastic Lymphosarcoma— 
the form of growth concerned in the malignant transformation of Hodgkin’s disease— le 
considers as closely allied to it, and like it an mflammator} and not a neoplasm 

I agree w^ith Professor Turnbull in so far as he attributes a common 
etiologt to both Hodglcin s disease and lymphosarcoma, and I w’dl go still 

644 



HODGKIN’S DISEASE AND LYMPHOSARCOMA 


fmther m legarcUng them l)oth as infectious processes But this does not in 
my opinion, make it necessaiy to exclude them from the class of neoplasms, 
since I believe that both sarcoma and carcinoma are likewise due to the irrita- 
tion of some infectious agent 

As Rolleston well says, “Gye and Barnard’s discovery of an ultra-micro- 
scopic virus and specific factor for new growths, and the existence of infective 
sarcomas make discussion of the p) os and cons of the neoplastic nature of 
Hodgkin’s lympho-granuloma rather an academic exercise than one of prac- 
tical utility ” This was written before later research woik had failed to con- 
firm the conclusions of Gye 

Rolleston’s paper contains an admirable picture of the moie important 
chnical manifestations of Hodgkin’s disease 

Hodgkin’s Disease of Bones — It has long been recognized that the bone 
marrow was involved in certain cases of Hodgkin’s disease Ziegler 
behei'^es this occurs in 30-40 per cent of cases, and Symmers goes so far as 
to believe the bone marrow is affected m every case It is only comparatively 
recently that clinicians have recognized the fact that in certain cases of Hodg- 
kin’s disease very definite metastatic tumors of the bone may be found 
Symmers found definite bone invasion in 50 per cent of fourteen cases, and 
Sir Humphrey Rolleston believes that this invasion of bone by lymphadenoma 
(Hodgkin’s disease), is now generally recognized He states that “among 
thirty-nine necropsies of the London Hospital, Professor Turnbull found the 
bone marrow invaded in 49 per cent , the femur most often affected ” From 
a study of the sites affected, he believes that the femur is invaded through the 
blood stream and the spine by direct extension from the affected retro- 
peritoneal glands Sir Humphrey Rolleston raises an interesting question 
wdiether all bone marrow infection is a part of a widespread reaction to the 
stimulus of an unknown virus, or whether it is secondary m the same w^ay as a 
generalized tuberculosis is to an infection from a primary focus Professor 
Turnbull concludes it is secondar)'- 

After a careful study of my owm cases with bone invasion, I am inclined 
to agree with Professor Tuinbull’s views Here again we find a close analogy 
to malignant tumors and I believe that the bone invasion and the involvement 
of other glands and other tissues are closely allied to the metastatic tumois 
seen in cancer In nearly all cases it starts in as a primary focus and the 
multiple tumors result from the infection carried thiough the blood stream 
Bone invasion ma} result in paraplegia I have observed only one case 
of this kind and in this case the iinasion of the spine w^as probably due to 
direct extension The disease started in the glands of the right groin and 
iliac fossa and Avas controlled nearly a 3^ear by radium and toxins, then 
recurred and progressed rapidly in spite of further treatment The lumbar 
glands w'ere invaded and in a few^ months the patient developed paraplegia 
and died about three months later The diagnosis was confirmed bj Doctor 

Zitplcr Die Hodgkinsclit Kranheit. Jena, G Pischcr, 1911 
'"S\ miners Am J M Sc, aoI cKmi, pp 157 and 313 1924 
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lowing fiom a micioscopical study of tlie gland removed I have had one 
otliei case with involvement of the lumbar vertebrae from Hodgkin s disease 
and here also the i^rimary focus was m the inguinal glands 

I have had two other cases of direct invasion of the skeletal bones One 
of these is of sufficient interest to u^arrant a brief citation 

The following personally observed case illustrates this tendency of the 
disease to metastasize in bones, and is interesting because of the remarkable 
effect pioduced by veiy large doses of toxins given after lontgen-ray had 
failed to control the disease 

Case I — M G, female, aged forty-eight years The patient’s family historj was 
negative In October, 1916, she had noticed enlarged glands, the size of a marble, m both 
sides of the neck These had gradually increased m size and number and were acconi 
pained b} a cough In September, 1918, a tonsillectomy was performed by Doctor Blake, 
of Pittsburgh, Pa Later on, a nodule was removed from the neck, and the pathologist 
of the ]>Iercy Hospital in Baltimore, Md , pratioariced it to be Hodgkin’s disease In 
Februar}', 1921, the patient vas referred to me by Dr Lawrence LitchBeld, of Pittsburgh 
At this time she complained of pain, cough, inability to open mouth, and loss of weight 
and strength For three years previousl}' she had been treated with rontgen-ra}' The 
disease had been held m almost complete control, but m the latter part of 1920, the 
glands of the neck became enlarged and masses appeared m both mastoids and frontal 
region She was admitted to the Memorial Hospital on February 21, 1921, at which 
time phjsical examination showed a patient m fairly good general condition There uas 
a hard, fixed mass in the left frontal and parietal region, measuring one and one-half 
inches in diameter, and protruding one-half inch above the normal contour of the skull 
In both mastoid regions were large, liard swellings, the size of an English walnut, 
firmly attached to the bone In the right side of the neck below and posterior to the 
mastoid was a mass as big as an egg Over the occiput was another swelling of the same 
character as the others The jaws could be opened only about one-half inch There was 
marked telengiectasis 

Increasingly large doses of the mixed toxins were given daily After one week 
It was noticed that the masses in the skull were very much smaller, the patient was able 
to open her mouth wider, and she complained of less pam By March 15, or after about 
three weeks’ treatment, the pain had entirely disappeared, the masses were very much 
smaller, and her general condition was considerably improved By April 26, the patient 
was practically symptom-free there was no cough, no lumbar pain, her appetite was 
good, and the mobility of her jaws was practically normal The patient was unable 
to remain in the hospital any longer, and the treatment was continued more or less 
irregularly and in smaller doses at home After a few weeks she began to grow worse 
and m about six months she died 

The foregoing case, while not finally successful, is of the greatest interest 
for the leason that it is one of the few advanced cases of Hodgkin^s disease 
with extensive bony tumor in both the mastoid and frontal bones After a 
failure to control with lontgen-ray, the lesions practically all disappeared as 
a result of very laige daily doses of toxins (25 minims a day the largest 

dose I had ever given) ui + i n 

Whethei the result would have been otherwise had I been able to eep 

hei longer under tieatmeiit, it is impossible to say, but I believe that trea ^ 
ment was begun at a stage too far advanced to expect more than temporao 
control If the systemic treatment with the toxins could produce 
markable disappearance both of the tumor of the bone and soft parts m a 
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weeks, it would seem sufiBcient evidence to justify oui making use of this 
agent m the earlier stages of the disease when there is a greatei hope of 
complete control 

Dwgiwsts of Hodgkin’s Di'^case — An entire papei might be devoted to 
the very difficult question of the differential diagnosis of lymphosarcoma and 
Hodgkin's disease from the other forms of glandular enlargement, e g tuber- 
culosis of the glands, chronic or subacute l}'mphadenitis. or leukaemia but 
space will permit only a ver}^ brief outline of the more important features 
The reader is again referred to the admirable paper of Sir Humphrey 
Rolleston for a lucid discussion of diagnosis and prognosis of Hodgkin’s 
disease What he has to say on the value and fallacies of biopsies is of 
especial interest 

According to Rolleston, “wfilti atwn of the d^in, by Hodgkin’s lympho-granuloina, 
apart from extension from immediately underlying lymphadenomatous glands, is much 
rarer than the skin changes of prurigo In 1924 I could collect twelve cases only It 
thus contrasts with mycosis fungoides, which, indeed, has been thought by Ranvier (1869) 
and K Ziegler (1911) to be the cutaneous form of Hodgkin’s disease, a view difficult to 
harmonize with the histological appearances The cutaneous tumors m Hodgkin’s lympho- 
granuloma may be small or large and flat , they grow slowly and seldom, as in Langley 
and Cole’s cases, ulcerate As a rule, the presence of the tumors has not been associated 
with pruritus As they are usually part of the generalization of the disease, they are a 
late phenomenon in its course ” 

In regard to “Diagnosis ftotii Sai comatous Lyiiiplionias”, Rolleston states “The 
greatest difficulty is the clinical differentiation of Hodgkin’s lympho-granuloma from 
lymphosarcoma and the closely allied malignant lymphocytoma composed of small lym- 
phocytes, and from endothelial sarcoma I have seen cases apparently running the 
clinical course of Hodgkin’s lympho-granuloma show these histological appearances 
finally , the question arises whether, as probably most would consider, these conditions 
have existed from the start, or whether they have supervened as the result of Hodgkin’s 
lympho-granuloma Is there any evidence of this change, such as a biopsy early in the 
course of the disease showing the appearances of Hodgkin’s disease, and later a necropsy 
proving the sarcomatous nature^ It does not appear to me that the therapeutic test 
of X-ra)' exposures helps in distinguishing them ’’ 

The most important clinical signs of Hodgkin’s disease aie the following 
An enlarged gland itsually appeals fiist on one side of the neck and is 
followed soon after by other glands on the same side , after a few weeks on 
months similar enlarged glands appear on the other side of the neck, and 
still later, m the axilla and groin The spleen or liver, one or both, are not 
infieqnently enlarged The clinical features of the enlarged glands are often 
sufficiently characteristic to enable one to make a diagnosis of Hodgkin’s 
disease The glands are freely movable discrete and very seldom fused as 
IS so often seen in tuberculosis They are firm in consistence but less 
hard than a carcinomatous gland and less soft than a lymphosaicoma In 
a numbei of cases, especially after generalization has occurred, there may 
be an irregular temperature as high as 102° to 103° F and lasting foi 
weeks There is nothing of diagnostic rvalue in the blood examination A 
seveie and progressne anremia is usually found in the later stages of the 
disease 


647 



WILLIAM B COLEY 

Pioqnosi, of Hodgkin’s Disease -Thtvt is no evidence of a spon- 
taneous cure ever having occurred and the universal fatality of the disease 
has long been recognized The duration of life varies with the individual 
case, probably due to vaiiations in the resisting power of the individual and 
to the variations of the infective agent It is also very definitely modified by 
different methods of treatment Life has been very definitely prolonged 
by drugs, c g arsenic, and by rontgen-rays, radium and toxins of erysipelas 
and Bacillus prodigiosus In nearly all cases, except a very small percentage, 
the effect of treatment gradually diminishes and finally becomes ml and the 
disease goes on to a fatal issue One case is recorded by Schniffner (quoted 
by Rolleston), that survived eleven years under rontgen-ray treatment Some 
cases run a very acute course causing death within a few months or a year in 
spite of all treatment 

The following is an example of the difficulty associated with the early 
diagnosis of Hodgkin’s disease especially' with a type of Hodgkin’s disease 
which progresses rapidly' toward a fatal ending and which shows practically 
little 01 no effect from either radiation oi toxins 


Casc II — Mrs C W, female, aged thirtj -seven years, was referred to me by 
Dr Donald Guthrie of Sayre, Pa , with the following histor}’ The patient had been 
in good health until February, 1925, when she noticed a small lump m her neck, there 
were no enlarged glands elsewhere The gland m the neck was at first believed to be 
tubercular and was treated for several months with rontgen-ray In August, 1925, 
a biopsj' was performed bv Doctor Guthrie, who regarded the condition as one of tuber- 
culosis In spite of further rontgen-raj treatment, the glands of the neck continued 
to increase m size, and on October 13, 1925, Doctor Guthrie performed a second operation 
By this time it had become evident that the condition was Hodgkin’s disease, in an 
advanced stage, w'lth involvement of the right cervical region as well The patient 
soon began to lose flesh and developed a cough Rontgen-ray and fluoroscopic examina- 
tion show'ed undoubted evidence of thoracic involvement 

When the patient came under my care in November, 1925, there was definite enlarge- 
ment of the cervical glands on the right side of the neck and extensive involvement of 
the mediastinal glands, associated w'lth marked dyspnoea She was losing flesh rapidh 
She w'as immediately started on treatment with the mixed toxins of erysipelas and 
Bacillus prodigiosus and in addition two radium-pack treatments (9000 me hours at 
6 cm distance) were given in December, 1925, and February, 1926 The treatment had 
practically little or no effect in checking the rapid advance of the disease the dyspnoea 
became more and more pronounced, and after suffering intense agony for two weeks, 
tlie patient died on February 20, 1926 This wms one of the most rapidly progressing 
cases of Hodgkin’s disease that I have ever observed 


Burnam, of Baltimore, in a paper on Hodgkin’s Disease, T/ic Joiimal, 
A M A , October 30, 1926, vol Ixxxvn, No 18, reports the end results 
observed in a series of 183 cases of Hodgkin’s disease treated at the How'ar 
A Kelly Hospital between October 1913, and November^^ 1925 In ns 
introduction, Burnam states that his original intention “to cover hot 1 
Hodgkin’s disease and lymphosarcoma was abandoned on account « ^ 

immensely greater material and the difficulty in analyzing it, an a so ro 
the fact that the two diseases are histologically and, in many ways, climca 3 
quite distinct The first is an infection, in all likelihood, and the seconc < 
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neoplasm I believe that a large number of cases which have been treated 
and which showed the general distribution in the glands, the fever and the 
other clinical signs of Hodgkin’s disease, may have been Hodgkin’s disease 
The tissue examinations, however, showed only a lymphoid hyperplasia and, 
as a consequence, these cases have been classified as pseudoleuksemia, or 
lymphosarcoma ” The latter part of Burnam’s statement would lead one 
to believe that the difficulty in differentiating Hodgkin’s disease and lympho- 
sarcoma was somewhat greater than he admits 

Burnam’s series corroboiates the repeated assertion that Hodgkin’s dis- 
ease IS more prevalent m males than m females, his group including ii8 
males and 55 females 

The age incidence m this group of 173 cases was as follows 




Per cent 

Up to 10 years 


245 

Between 10 and 20 jears 


1533 

Between 20 and 30 years 


22 I 

Between 30 and 40 years 


223 

Between 40 and 50 years 


22 I 

Between 50 and 60 years 


104 

Over 60 years 


55 

Burnam’s senes shows that m 

a great proportion of the 

cases the disease 

was apparently primary in the neck He cites the place of primary gland 

enlargement as follows 

Times 

Per cent 

Neck 

149 

86 I 

Mediastinum 

13 

75 

Abdomen 

II 

6 I 


I believe that a very large number of cases that have heretofore been classed 
as primary neck cases, should have been classed as primary mediastinum 
cases , and that failure to take early rontgenograms until after nodules had 
appeared in the neck has been responsible for the error 

Regarding the course of the disease, Burnam states as follows “Veiy 
acute cases, especially of the intestinal type, last only a few weeks , chronic 
cases, extending over years, have been long recognized and generally regarded 
as rare Two yeais is the period most authorities give for the average cases, 
and five yeais as the extreme limit” The average duration of life 111 155 
cases of Buruam’s series was one year and five months 

In regard to treatment, Buinam believes that surgical removal does no 
harm m the early localized affections, easily and quickly removed , but exten- 
sive opeiative removals, entailing prolonged anaesthesia, and wide exposures, 
are unsound theoretically and in piactice, and are apparently frequently fol- 
lowed by lapid extensions of the disease The treatment emploj^ed in this 
series of 173 cases was with few exceptions, radium alone A number of 
the patients had had pielimmaiy suigical removals but all such shoned 
evidence of disease at the time of treatment Some had had rontgen-ray treat- 
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ment, and in some instances it was stated to have been without benefit Bur 
nain states, “I liave recently been engaged in a comparative study of the two 
agents, radium and the rontgen-ray, and I am not able to state what the 
comparative ultimate results of the two methods will show I do find that 
the reduction of glands, whether deep or superficial, is much more rapid 
from the ladium than from deep rontgen-rays , furthermore, the effects are 
obtained with much less geneial upset to the patients It seems that a 
very much smaller percentage of gamma rays is effectual than of rontgen- 
rays in producing similar results ” Burnam points out that there are few 
conditions in which wider differences in susceptibility to radium are encoun- 
teied than in Hodgkin’s disease He states, “It is obvious that a mass com- 
posed of fibrous sclerotic tissue will not reduce so rapidly as one made up 
almost entirely of cellulai tissue and particulaily of lymphocytes, but quite 
aside fiom diffeiences due to architectural material, there are other and 
unknown factois, whethei m the virulence of the infecting agent or in the 
defensive foices of the body, which produce striking differences in response 
to any fixed amount of irradiation It is of paramount importance to begin 
with small doses and test out the results m each individual case When the 
disease is localized, the dosage may if it is necessary, be carried to several 
times that which is, on the a^erage, effectual In contrast, when the disease 
is widespread and when incomplete results are obtained by moderate dosage, 
it IS best to go slowly and to lecognize that palliation is an end desirable 
in itself ” 

The technic which Buinam recommends is “a uniform distance of two 


inches from the skin, a filter of one millimetre of copper and one millimetre 
of lead in all the supeificial gland areas, and m the deep areas, unless cross- 
firing IS feasible, a distance of from four to five inches The dosage at 
the shorter distance is foui gram hours, and at the greater from fifteen to 
twenty-five gram hours This is about 50 per cent of the erythema dose 
While Burnam believes that palliation is not to be disci edited “and espe- 
cially when it returns hopelessly ill people for months and even years to 
noimal life, nevertheless I am convinced that certain cases of Hodgkins 
disease are not only palliated but cured, from the clinical standpoint at least, 
and this is as far as one can go with any of the chronic infections, such as 
tuberculosis, 01 syphilis, or with any of the malignant new growths Further- 
more, while it IS possible clinically to cine very widely spread disease, the 
peicentage of relief is much smaller than when the disease is limited to its 
original site ” Of this series of 173 cases reported by Burnam, no patients 
have died of the disease Burnam has a group of twenty-eight patients 
whom he has classified as clinically cured, although two of them are dead, 
dying in the ninth year, m each instance from apoplexy The average dura- 
tion of life m this group was six years and three months 

The importance of beginning treatment as soon as possible ^ 
ease has been recognized is shown by Burnam s end results t e en ir 

series of 173 cases, only twenty-four were localized to a single region, 
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of these fouiteen ,ue in the tuicd giotij) nf twenty-eight cases, twelve ol 
these foiiitcen cases weie ceivical, one was mediastinal, and one was splenic 
In the lemaining 149 cases, only fouiteen clinical cines weie obtained, and 
none of these weie m the veiy last stages, .ilthough six patients weic vciy 
toxic and ill at the time tieatment was undei taken 

W S Stone, of New Yoik, m a icpoit on two hunched cases of f-Jodg- 
kin’s disease tieated by lontgen-iay and ladium, at the Memoiial Mospit.d, 
New Yoik, states as follows 

In spite, howcvei, of the extensive literature which lias accunuilatec! during the past 
twenty years, showing the undoubtedly favorable action of these agents, there is little 
discussion of the ciirabilitj of Hodgkin's disease Ihcrc is also little in the literature 
to indicate the percentage of cases in which this inode of therapy is effective, the amount 
of palliation to he expected, and if actual prolongation of life has resulted Such cpies- 
tions are especially difficult to answer because of the obscure iialuic of the disease, the 
location and multiplicity of its lesions and its varied course 

Regaiding the permanent cm ability of Hodgkin’s disease by these agents, our iccoids 
mdieate that palliation only can be expected 1 here are only five living without appre- 
ciable lesions or symptoms, one of whom has been well over foui years Ihice h.ive 
remained well over three ye.irs, one only six months One patient died after being well 
for over five years It is of practical importance, accoiding to the writer’s experience, 
to accept Its incurability as a fact in order to obtain the best palliative results During 
oui early experience a prompt and apparently complete regression of a chain of enlaiged 
nodes led us, in the hope of producing a cine, to give prophylactic treatments over such 
areas, and also over areas where tumois might be expected to appear Recuricnt tumors, 
however, developed and new tumors appeared in the fields which had been treated 
prophylactically, applications to which were found to he less effective than when applied 
to areas which had not been pieviously treated Ihere also appears to be no othci 
disease which lequiies, even for producing palliation, so many applications to so many 
areas, demanding, theicfore, much consideration of the dosage, the choice of areas and 
the timing of the applications Ihe structure of the nodes, also, 111 Hodgkin’s disease, 
IS such that their reaction to these agents causes fibrosis and hardening of the tissues 
comparatively early, pioduciiig picssurc upon nerves, blood vessels and neighboring 
organs, which may cause inoie distressing symptoms th.m originally existed The dele- 
terious effects of icjicated and long -continued radiation are seen at autopsy upon these 
eases to the extent of widcspicad atrophy of the bone marrow At present, therefore, 
we only apply the tieatment to tumors as they apjicar, and often give more consideration 
to the possible effects upon normal tissues and the general condition of the patient th.m 
to the growth activity of the tumors in our tuning of the applications 

Slone summai 17 CS his views as follows 

1 X-r.ay and radium arc onlv pcillmtivc .igeiits in the treatment of Hodgkin’s disease 

2 Palliation can be aceomplishcd in 60 per cent of cases, and complete restoiation 
of health with 01 without eomplclc rcgicssion of the tumors imj result in about 32 
])ei cent 

3 Restoiation of health will often last for a 3 car and rarelv two, three 01 four se irs 

4 Palli.ition, if it IS to follow, will begin after the first or second treatment 

5 Life m.ay be prolonged one or two 3cais 

Dijaudins and Foini (J A M A, September 15. 1923, ji 925) report the end 
results m 135 cases of Hodgkin’s disease and fift\-five cases of I3 mphos.ircoma obsened 
at the Maao Clinic between the sears 1913 and 1920 In every c.ise the diagnosis w is 
\ trifled by mieioscoineal examination 

Concerning treMlment, thc\ s( itc as follows "The oiil\ form of treatment th.it 

651 


WILLIAM B COLEY 


exercises notcwortliy influence on such morbid states is irradiation by means of rontjiui- 
raj or radium used either independentlv or ni combination Even in the presence 
of extensive mediastinal glandular involvement, with or without pleural effusion it is 
often possible for siicli adenopathy to disappe.ir and the fluid to be absorbed Unfor- 
tunately the improvement is not permanent , it may continue for a number of months or 
even two or three years, but sooner or later recurrences in the same or other places 
occur and are usually fatal ” Evidently these authors were entirely unfamiliar with the 
results of treatment of Hodgkin’s disease and lymphosarcoma by the mixed toxins of 
erysipelas and Bacillus prodigiosus reported at the American Surgical Association 
meeting m 1915 

Of the 135 cases of Hodgkin’s disease reported by Dejardms and Ford the date of 
death was knowii m seventj -three cases In these, the average duration of life was 
two jmars and seven months In the fiftA'-five cases of lymphosarcoma, the average 
duration of life was found to be two years and three months Of the entire series of 
Hodgkins cases, seven (98 per cent) were well for five years or more, and of the 
lymphosarcomas, six ( 1 1 per cent ) were well for five years 

In conclusion, Dejardms and Ford claim that iv'hile it is impossible to state that 
irradiation prolongs life, it is well known that in many cases it produces complete 
or partial control of the disease and adds greatlj to the comfort and well-being of 
the patient 

In several instances these authors have noted a certain feature that I ni>self have 
observed in my experience with this t\pe of disease, and that is, marked leucocytosis 
In one of my cases of Hodgkin’s disease, a blood test showed 83,000 white blood cells, 
and 111 one case of lymphosarcoma, there was found 247,000 w'hite blood cells While 
the latter case clintcallv resembled one of I\niphatic leuk-emia, microscopical examination 
showed it to be a lymphosarcoma 

The statistics of Minot and Isaacs, already referred to, cover 232 cases admitted 
to the Massachusetts General Hospital between 1901 and 1925, 225 cases observed at the 
Collis P Huntington Memorial Hospital, of Harvard University, between 1913 and 
September, 1925, and twenty cases seen in private practice since 1916, making a total 
of 447 cases Seventy-six patients are living and 401 are known to be dead Of this 
entire series, oiilj seven patients were alive ten years or longer after the date of first 
obsenmtion These seven were classified as follow's 


1 female (age group 5-9) 

2 males, i female (age group 40-44) 

I male m each of the age groups, 45-49, 50-54, 65-69 

Total 7, 5 males, 2 females Of these, 4 were irradiated and 3 w^ere not 

Forty-one patients had lymphoblastoma for six years or more before death, of 
which II per cent were treated by radiation, and 8 per cent were not so treafe 
Of the 401 cases known to be dead, 238 were treated by radiation, and 163 w'ere not 
irradiated The latter group includes thirty-three patients w'ho underwent a 
operation with removal of a considerable amount of diseased tissue According to mo 
and Isaacs, “The patients treated bv surgical measures, whether or not they recene 
rontgen“ra3'^s or radon, had lymphoblastoma on the averag'e 3^7 ^ j 

longer than the average duration (2 56 years) of the disease in 334 ^ ' 

a therapeutic operation The chances of the former luing beyond three year 
time of their first symptoms w^ere greater than for the whole group of irradiat P 
However, the percentage dying a year or less after t e onset o 
as for the cases given no especial treatment, and only 10 per cent less i 
group at the end of the tw'o-year period 

The results of Burnam with radium are more favorable than 
have been obtained by other men The fact that the majority of h.s senes, 
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well five years, occurred in cases tieated in the very early stages of the 
disease, emphasizes the great importance of early diagnosis and early treat- 
ment It would seem to still further support the view of Professor Turnbull 
that the disease begins in a single focus and latei is carried thiough the 
blood stream to other glands and soon becomes generalized If we wait 
until this generalization has taken place, we can hope for little more than 
temporary control If we can recognize the condition when the disease is 
limited to a single focus or to a few enlaiged glands in a single region, 
then we are certain to control the disease for a much longer period of time and 
It IS not impossible that we may effect a permanent cure 

This bungs up the question of the value of surgery in Hodgkin’s disease 
and lymphosarcoma From my own experience I am of the opinion that 
an early biopsy is extremely important m most cases of enlarged glands, 
especially in young adults and especially when such enlargement cannot be 
easily accounted for by some adjacent focus of inflammation, e g m the 
throat or nasopharynx in the case of cervical glands One must recognize 
frankly the fact, that it is extremely difficult to make a diagnosis from a 
small gland removed at biopsy between Hodgkin’s disease or lymphosarcoma 
or simple hyperplasia It has been my experience in three or more cases 
after having removed a gland from the neck in a case of suspected Hodgkin’s 
disease or lymphosarcoma, to receive a microscopical report of chronic inflam- 
mation, no evidence of malignancy, and yet in each case the subsequent 
clinical history showed that it was a case of Hodgkin’s disease or lympho- 
sarcoma In other words, in certain cases we shall still be in doulit after 
the biopsy report and in a case of negative report we must decide upon our 
diagnosis and treatment from the clinical evidence alone Fortunately m 
the majority of cases of Hodgkin’s disease or lymphosarcoma the pathologist 
will be able to make a positive report and this fact is what prevents us from 
losing faith m the biopsy and permits us to obtain most valuable help m the 
majority of cases 

If the biopsy gives positive evidence that the enlarged gland is Hodgkin’s 
disease or lymphosarcoma, what is the best course to pursue^ If it was a 
solitary gland and was completely removed in tbe biopsy, then it is my opinion 
that the patient should be put upon a couise of lontgen-ray treatment and 
should receive systemic injections of toxins two or three times a week foi 
a period of six months, in moderate doses that will interfere but little with 
his ordinary routine of life If the gland ivas not solitary, but one of a few 
regional and well localized glands that apparently can be successfully removed 
by surgeiy, then I lieheve suigery should be performed, followed by prophy- 
lactic local treatment liy radium and systemic toxins In the more advanced 
cases in which several regions and glands aie affected and especially if the 
lontgengram shows the mediastinum to be involved, I believe surgery sbould 
not be tiled It can do little good and may do much harm by still further 
generalizing the disease 
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A study of my own cases m which surgery was employed would seem 
to suppoit the foregoing views 

While I do not go so far as Bunting and Yates do in believing that the 
disease is strictly local in its oi igin, at least when the patient first consults a 
physician or surgeon, and, therefore, should be treated by radical surgical 
operation, I do believe with Stone as well as Minot and Isaacs, that in a 
few very eaily cases wdien the disease is apparently confined to one or a 
few glands, and these legional, surgical removal followed by local radiation 
and prolonged systemic toxin treatment offers the greatest hope of con- 
ti oiling the disease This group of cases, howevei, represents a very small 
percentage of the total 

Stone has pointed out the difficulty of the problem of adjusting the proper 
close of ladnim to the individual case No two cases are alike, and the 
dose that might be of great advantage to one patient might do great harm 
to another In an advanced case wnth much fibrosis, radiation is of little 
value and nia}^ do positive harm, increasing the anemia and lowering the 
general vitality Minot and Isaacs and others have pointed out the dangers 
of too large doses of radiation in the acute highly cellular cases, and in a 
number of cases the evidence is very positive that radiation has hastened a 
generalization of the disease 

While I believe that radiation has proved of very great value in the 
treatment of both lymphosarcoma and Hodgkin’s disease, the weight of opin- 
ion at present is that this method can be regarded as palliative only, and 
not curative, m the great majority of cases It is true that Burnam’s results 
show that in a considerable number of cases of Hodgkin’s disease, radia- 
tion has kept the disease under control for a long period of time, sufficiently 
long to w'arrant classing the cases as cures On the other hand, the statistics 
of Minot and Isaacs and of Stone, have not showm these lasting results 
either m lymphosarcoma or Hodgkin’s disease It is possible that Burnam s 
series covering, as it doubtless did, mostly private patients, may represent 
a higher percentage of cases in the early stages of the disease when radiation 
accomplishes much more than it does in the later stages Furthermore, 
being private patients, they w'ere under much better control, and treatment 
could be carried out much more satisfactorily than wms possible in the series 
reported by Minot and Isaacs and by Stone representing almost entirely 
cases observed in the out-patient department In view of these facts, we 
must admit that the present results m the treatment of lymphosarcoma anc 
Hodgkin’s disease are far from ideal, and I believe that the profession 
should w^elcome any aid that might be given to radiation, m the way of some 


systemic remedy or agent , 

While this disease (or group of diseases) may be, and probably is c 
at the beginning, it is nevertheless true that it is far from being oca 
when Its true nature is recognized and treatment is begun In the inaj y 
of cases instead of finding a solitary enlarged gland we findjU^ 


A M A, voJ Imv, P 1953, June 12, 1915 
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of glands, and usually these aie not confined to a single locality, like one 
side of the neck, hut they involve the mediastinal, axillary, inguinal, and 
even the retroperitoneal oi mesenteric glands as v'^ell If this is true, it 
becomes apparent that the satisfactory treatment of all these glands, supei- 
ficial and deep, by a local agent like radiation, becomes a veiy difficult and 
often impossible task While radiation can accomplish much in the way of 
palliation in most cases, a cure or prolonged control of the disease is rarely 
obtained In such cases I believe that systemic injections of the mixed 
toxins of erysipelas and Bacillus prodigiosus offer a very definite aid to local 
radiation of all the enlarged glands That this opinion is based not merely 
upon theoretical considerations but upon actual results in a large number of 
cases treated before radiation was employed, has been shown m detail m my 
paper of 1915 Here we find that upward of 10 per cent of the cases treated 
by toxins alone have recovered and have remained well from three to more 
than twenty years This would seem to be ample ground foi advocating 
a combination of toxins and radiation 

In his paper already referred to, Burnam has stated that he has used 
the toxins extensively in Hodgkin’s disease and found them to be of no 
value It would be interesting to have a more detailed report from Burnam 
stating in how many cases the toxins were used, in what type and in what 
stages of the disease, and especially, whether the toxins were used alone 
or m conjunction with radiation and how long the treatment was continued 
If used with radium, it would be extremely difficult to estimate the relative 
value of either agent Were my series confined to cases treated by a com- 
bination of toxins and radiation, no matter how successful the results were, 
I should hesitate to say just what part the toxins played 111 accomplishing 
these results However, we have a large group of cases of lymphosarcoma 
and Hodgkin’s disease in which the toxins were used alone and m which it 
IS impossible to attriliute the favorable results obtained to any other agent 
If it could be shown that it is possible to obtain equally good results with 
radiation, there might be some reason for not employing the toxin treatment 
in lymphosarcoma , but no one has thus far reported any results from radia- 
tion that equal the results obtained from toxin treatment, either in regard 
to the number of successes 01 the durability of the cures 

While all the successes with the toxins have been obtained by the use 
of inteistitial or intramuscular injections, I believe that it might be possible 
to obtain far better results from intravenous injections Some fifteen years 
ago I tiled intravenous injections in two or three cases, but owing to the 
severe reactions that followed I feared that this method might prove too 
dangerous and therefore abandoned it About two years ago, at the sug- 
gestion of my son. Dr Bradley L Coley, I began again to use the intravenous 
method and we have used it in a considerable number of cases since While 
we have not had any fatalities, we are not 3'et ready to advocate it as a routine 
method for the reason that very severe reactions often follow a minute dose 
(oiie-tweiitieth minim) The susceptibility of the different individuals varies 
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gieatly In one case a dose of one-eighth minim injected intravenously was 
followed by a temperature of 104'’ or 105° F , while m another the teinpeia- 
tiire rose to 1055° following an injection of one-twenty- fourth minim I 
have had a tempeiature of 104° follow an initial dose of one-fortieth of a 
minim m an adult The intravenous method should never be used until 
the susceptibility of the patient has been ascertained by the use of interstitial 
injections given over a peiiod of at least one week The initial dose given 
mtiavenously should never be more than one-twenty-fourth minim A num- 
bei of cases that have faded to respond to interstitial injections have shown 
marked benefit from intiavenous injections, and I believe that the latter, if 
given with care offer greater promise of success not only in lymphosarcoma 
and Hodgkin’s disease but in all types of inoperable sarcoma 


REPORT or CASES OF SPECIAL INTEREST 


Case III — Hodgkin’s disease 01 lymphocytoina, ticated zvith toxins, ladtitm and 
I onfgcn-i ay Disease inoie 01 less iindei contiol jot tluee and one-half ycais Death 
fiotii pnciniionia, autopsy R McC, male, aged fiftv-two jears, came under my care 
on July 10, 1921, with the following histor) In the earlj part of 1920, while on a sea 
voi’age, he first noticed a swelling under the chin, this lasted for three or four da}s 
It is interesting to note that other members of his famil)’' were affected m the same 
manner From that time on, the patient claimed that he had never really felt like himself 
again In the beginning of 1921, general weakness, which previously had not been so 
marked, became striking, and he suffered from an attack of lumbago also In April, 
1921, the patient was shocked on noticing for the first time his extreme pallor, soon 
after this he experienced shortness of breath On May 13, 1921, he came under the 
care of Sir Humphrey Rolleston, whose report of the case is as follows “Patient when 
first seen had had djspncea for a month Pale aspect at first suggestive of chronic 
renal disease but urine normal, and blood pressure 165 svstolic, 80 diastolic Enlarged 
discrete glands on right side of neck, enlarged irregular liver, doubtful mass about 
splenic flexure , no sore tongue X-ray report does not suggest carcinoma of stomach 
or colon Blood with low color index, otherwise suggests early pernicious amemia or 
secondary metastases m bones On Maj 30, after rest and arsenic, some improvement 
of blood and general feeling July 27, after moderate business activit\, vorse, glands 
were enlarged, gland in right groin, also gland m left side of neck Rontgen-iav Exami- 
nation — May 17, 1921, report as follows ‘Enlarged glands in root of right lung, heart 
enlarged' Blood Ex'aniination — May 13, red blood cells, 3,165,000, white blood cells, 
4,400, haemoglobin 57 per cent May 28, 1921, red blood cells, 3,370,000, white blood 
cells, 5,000, haemoglobin 55 pei cent June 27, 1921, red blood cells, 2,710,000, white 


blood cells, 4,800 , haemoglobin 43 per cent " 

The patient came under niv care on the day of his arrival from Europe on Ju 3 
10, 1921 Ph3"Sical examination at this time showed him to be very an'cmic and cachectic, 
with evidence of marked dvspnosa on the slightest exertion Enlarged glands, discrete 
and fairly firm in consistence, were found m the cervical and supraclavicular regions 
as well as in the axillae and groin The spleen was markedlv enlarged, and the ner 
was enlarged to the extent of two finger-breadths below the border of the rms > ' 
clinical diagnosis was that of Hodgkin’s disease, primarily m the mediastinum Dr ^ai 
Evans and Dr Karl M Vogel, both of New York, who saw the patient m consulta 10 
with me, concurred m this diagnosis I did not believe that he could Ine 
three or four weeks Doctor Vogel made a blood examination at this time and repor 
as follows Red blood cells 2,500,000, white blood cells 4,400, hxmoglobm 4 a 
In counting 300 cells, two megaloblasts and eight normoblasts and 
were seen Abnormal white cells were not seen The red cells sliowe 
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variations in si/e, very slight poikilocytosis and slight pohchromasia Punctate baso- 
philia was not observed Rontgcn-i ay exammafion at this time showed a large tumor 
in the mediastinum 

The patient w^as admitted to the Memorial Hospital on July 29, 1921, and a massive 
dose of radium (9000 me hours at 6 cm distance) was immediately applied over the 
mediastinum Four days later another massive dose of radium w^as applied over the 
spleen He showed very little reaction to radium Rontgen-ray treatment was given 
over the glands of the neck, axillse and groin In addition, he w^as put upon systemic 
injections of the mixed toxins of erysipelas and Bacillus prodigiosus, the initial dose 
being one-quarter of a minim He proved very susceptible to the toxins and was never 
able to take a larger dose than three minims 

A gland was removed shortly after the patient’s admission to the Memorial Hospital, 
and submitted to Doctor Ewing for microscopic examination His report is as follows 
“Chronic lymphadenitis , no definite signs ot Hodgkin’s The cellular overgrowth is 
considerable but not enough for lymphosarcoma which it resembles ” 

As the clinical evidence of Hodgkin’s disease or lymphosarcoma was so strong, 
little attention w'as paid to the negative microscopical report based upon the examination 
of a small gland Seven weeks after the patient’s admission to the hospital examination 
showed changes to have taken place which were very remarkable all the glands had 
disappeared, and the spleen and liver had returned to normal The blood picture, however, 
w^as distinctly worse, radiation having caused a fall in the white blood cells to 1,000, and 
the red blood cells to 2,210,000, hsemoglobm 33 per cent A blood transfusion was given 
and was followed promptly by marked improvement During February, 1922, his haemo- 
globin remained stationary, with moderate fluctuations, m the neighborhood of 80 per 
cent , and his white-cell count was normal No radiation was given during this period 
He received only moderate doses of toxins ranging from i to 2 minims, w'hich produced 
a slight reaction, temperature of 99 5, but no chill In August, 1922, one moderate 
rontgen-ray (low voltage) treatment was given over the axillae, neck and groin, and 
he recpived another transfusion on September 22, 1922 

Physical examination in November, 1922, showed distinct enlargement of the medi- 
astinum Rontgen-ray examination of the teeth revealed numerous abscesses about the 
roots, and two of the lower teeth were extracted The effect of the last transfusion 
was very much less marked than that of the first, and was more temporar} He was 
becoming rapidly weaker, even sligh exertion causing dyspnoea , his haemoglobin had 
gone down to 45 per cent , his red blood cells to 1,800,000, and his general appearance 
was very anaemic No glands could be felt m the neck or axillie, the inguinal glands 
were palpable, and enlarged glands could be felt in both iliac fossie 

He was given another transfusion of blood (750 c c ) Two days later another 
radium-pack treatment was given over the iliac fossa and groin Between November 15 
and November 23, four more teeth were extracted On December 5, 1922, the patient 
went to Camden, South Carolina During the next month he showed steady and rapid 
improvement , he ivas able to plav eighteen holes of golf a daj wnthout fatigue In 
May, 1923, slight enlargement of the glands was detected in the cervical and axillari 
regions as well as in the groin , the retroperitoneal glands also were slighth enlarged 
In June, 1923, a radium-pack treatment (9,000 me hours) was guen over the groin, and 
Rontgen-ray treatment to the other superficial glands m addition the toxin treatment 
ivas resumed Rontqcn-i ay examination at this time failed to show am evidence of 
enlargement of the mediastinum 

During the next eighteen months the patient recened a transfusion everj four or 
five W'eeks bj Doctors Coley (B L ) and Patterson At first 600 or 700 cc were guen, 
but this amount w’as later increased to 1000 cc (from tw'o donors) The last trans- 
fusion was given on December 6, 1924 It was ncccssari for the patient to traicl some 
two hundred miles, in mid-w inter, to get this transfusion and on the wa\ he caught 
a slight cold, temperature of 100 He was kept m New York for one week until his 
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u.lcl IiacI iDpirtntlj clisappLarccl and Ins temper dnrc Ind letunied to normal but on 

the wav home he caught more cold, which developed into pneumonia and caused his 
death in two days s-cihslu ms 

An autopsy was performed bv Dr Stanlee T Fortume and the tissues were examined 
by Doctor Ewing, whose report is as follows 


“In all the organs from which slides re-submitted (liver, spleen and lung) I find 
a malignant tumor of the t:pe of malignant small-cell lymphocjtoma 

The spleen section shows a diffuse growth of small lymphocytes obliterating all the 
normal structures of the organ In the liver the infiltrations are limited to diffuse lym- 
phomas of the portal canals, while the lobules are free The lung tissue shows a solid 
growth of lymphocytes filling the alveoli, but not destroying the framework of the lung 
“This tjpe of tumor is a rather rare but well recognized type of lymphoma, gener- 
ally called malignant lymphocvtoma It is nearly always systemic, affecting the whole 
lymphatic system and eventually the organs It is related to lymphosarcoma and to 
pseudo-leukemia, but differs from the usual type of lymphosarcoma, in that the cells are 
small Ijmphocytes It is one of the most malignant tumors known Of the causation 
nothing IS known I believe all such cases are fatal, without regard to the method 
of treatment 


This case is of interest from the fact that it shows a far advanced malig- 
nant process involving the lymphatic glands to have been kept under partial 
control for a penod of thiee and one-half years, the patient then dying of 
pneumonia Accoiding to the aiitops)', however, the disease was steadily 
progressing and, undoubtedly, would have caused death m a comparatively 
short time even if the patient had not contracted pneumonia The case 
fiuthei illustrates the impoitance of paying little heed to a negative micro- 
scopical repoit based upon an examination of sections from a small gland 


Case IV — Roiiiid-ccll Ivin/’/iosaicowa of ncih and siipiaclavicidai glands, iccniicnl 
and inopciabic Pahent -u'cll hvcntv-pvc vcais afio iicatnicnf A P, female, aged 
two years and ten months This patient was referred to me by Dr E J McKmght, of 
Hartford, Connecticut, in March, igo2 A primarj^ tumor had been removed b\ Doctor 
McKnight at the Hartford Hospital on January 27, 1902 No examination of the speci- 
men was made, but the tumor rapidly recurred, and a second operation was performed 
in March, 1902 The specimen removed at this time was examined by Dr W B Steiner, 
pathologist at the Hartford Hospital, who made a diagnosis of small-rouiid-cell sarcoma 
The tumor was considered too extensive for removal The patient was first seen bv me 
on March 8, 1902, at w'hich time I found a series of tumors extending from the clavicle 
to the mastoid bone on the right side The submaxillary and axillarj glands on the 
right side were also involved The clinical appearance of the disease was typically 
sarcomatous I advised the toxin treatment, which was carried out by Doctor McKmght 
for about three months There was immediate improvement follow'ed by complete dis- 


appearance of the tumor 

This patient was shown before the Clinical Congress of Surgeons of North America 
on November 12, 1912, and at a clinical conference at the Memorial Hospital on Novem- 
ber 7, 1918 A letter received from her 111 1927 stated that she was married, had our 


children, and w'as in excellent health 

Case Y— Inopciabic niclanohc saicoina of the neck winch cntuclv disappcaied nnoci 
an accidental stt cptococcic infection Five vears latci developed lound-ccll saiconia 0} 
the ccivical glands zvliicli was heated with toxins and radium The disease eiitncn 
disappcaied and the patient ,s in excellent health thirteen yeais aftei the 
the melanoma V B, female, aged seven and one-half years The patient a 

been in good health until Februar>, 1915, when a swelling of the left jaw' was 10 d 

Two weeks later the right side of the neck began to swell and enlargement ^ 
glands was noticed An examination was made by Dr Y F Mercer, 
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Virginia, who pronounced the throat, nose and ears normal The patient was then 
examined by Dr Robert C Bryan, of Richmond, Virginia, who found the submaxillary, 
cervical and supraclavicular glands symmetncallv enlarged and matted together The 
enlargement was more pronounced on the left side A provisional diagnosis of Hodgkin’s 
disease was made The blood examination was negative 

On July 7, 1915, Doctor Bryan made a small incision over the submaxillary gland 
at the angle of the left jaw and removed two small glands These w'ere examined 
microscopically by Dr S B Moon, of the Medical College of Virginia, who made the 
following report 

“The sections are composed mainly of actively proliferating embryonal connective 
tissue cells, mainly spherical, but varying widely m shape and size An occasional giant 
cell IS seen The vessel walls are thin or lacking, and when present, are intimately 
associated with the tumor cells In some areas pigment granules, apparently melanin, 
are abundant in the cell protoplasm Fibro-elastic tissue, fat, and striated muscle are 
definitely infiltrated by the tumor cells in their advance Diagnosis — Melanosarcoma ’’ 

The condition w'as quite inoperable, and a hopeless prognosis was made The tumor 
slowly increased in size until December 25, 1915, when there was also beginning emacia- 
tion On December 26 the neck became red and swollen and continued to increase 
rapidly m size The patient’s temperature rose to 106° F and her pulse was 180 There 
nas marked cyanosis, great dyspnoea and evidence of severe infection in the tumor On 
December 27, the child became unconscious On the following day, under primary 
amesthesia, a median incision was made under the jaw and a large amount (from tw^o 
to three ounces), of sero-pus was e\acuated A specimen w’as examined microscopically 
by Doctor Moon, who reported as follows “Pus from neck is streptococcic with 
various saprophytes ” 

The infection slowly subsided but the wound remained open for several weeks The 
tumors of the neck gradually decreased in size and in a short time entirely disappeared 
Doctor Ewnng made a microscopical examination of the sections and confirmed the 
diagnosis of melanoma 

The patient later came to New York and was placed under my care for obser\ation 
She was presented before the New York Surgical Society on March 12, 1919 

In May, 1920, or five years after the appearance of the melanoma, she developed 
a rapidly-growing sarcoma involving the right cervical glands A clinical diagnosis 
of round-cell sarcoma was made I removed a portion of the tumor and submitted it 
to Doctor Ewing, who stated that it was a round-cell sarcoma with no pigment 

The toxin treatment was begun and kept up for four months In addition, she 
received one radium treatment (2972 me hours in the form of a lead tray placed at 
3 cm distance) The tumors rapidly disappeared and the patient made a complete reco\erv 
She w'as shown at a staff conference at the Memorial Hospital on Januar\ 28, 1926, at 
ivhich tune she was in excellent condition, eleven years since the disappearance of the 
melanoma and nearly^ six y^ears after the disappearance of the round-cell sarcoma 
At the present time, August, 1928, the patient remains in excellent health 

C'VSE VI — La>gc, uwpciahlc IvwpJiosaicorw of the tmall vitcstiiic ticatcd zuith 
loxim and jaduiin Late) victartascs developed in the axilla Patient in good health 
ten and one-half veais latei R T, male, aged thirti-four years The patient’s father 
had died of cancer of the stomach The patient had alwaes been in good health until 
JHy 3, 1916 wdicn he fell from a building, for a distance of eighteen feet striking on a 
cement floor , he landed m such a position that his upper abdomen recen ed a sharp 
blow' from his doubled-up elbow' Six or seven months later he began to feel pain in the 
upper left abdomen at the site of the injury He consulted a number of phy sicians and 
surgeons in the State of Washington, who made the following different diagnoses floating 
kidnc\ , enlarged spleen pancre is, sarconn tuberculosis of peritoneum, etc The patient’s 
own diagnosis w'as ‘internal cancer’ In the middle of December, 1917, he came under 
the care of Dr Charles H Maio, who made a clinical diagnosis of hmphosarcoma of 
the small intestine Doctor Maio performed an cxiiloraton operation, by a left rectus 
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incision, revealing a large, inoperable tumor of the mesentery and small intestine The 
tumor involved such a large segment of the mesentery that it was deemed unwise to 
attempt to remove it surgically and the wound was closed The patient was then referred 
to me for toxin treatment 

Physical examination on January 7, 1918, showed a recent cicatrix, four inches 
long, over the left rectus muscle, the upper area of which was not entirely healed Just 
underneath this incision was a solid tumor, about eight inches in diameter, deeply 
attached, but apparently connected with the mesenterj'^ or intestine No enlarged glands 
could be felt The patient’s general condition was good, he had no pain nor any marked 
loss of weight The blood test was negative 

The patient entered the Memorial Hospital and treatment with toxins and radium 
combined was begun at once On January 8, 1918, he received his first radium-pack 
treatment consisting of 20,000 me hours applied at 10 cm distance, on February 7, 1918, 
a second pack consisting of 16,000 me hours was applied at 10 cm distance, and on 
March 3, rgi8, he received 10,000 me hours at 7 cm distance He was made very ill 
by the radium 

On Januarv 15, 1918, the toxin treatment was begun It was given in small doses 
and increased ver}' slowb', as the patient proved ver}' susceptible and developed a high 
temperature, 103°, from a dose of two and one-half minims After the first week’s 
treatment, the tumor decreased about one-half in size and became much more mobile 
The patient’s condition steadilj improied and he returned to his home on the West 
Coast, where the toxin treatment was resumed by his famih ph3sician 

On Julj' 23, 1918, he again came to see me Examination at this time showed on 
palpation, a very small, hardh perceptible mass at the site of the original tumor As 
a precaution he was given two applications of radium (18,000 me hours at 7 cm distance, 
each), and the toxin treatment w’as continued During the jear 1919 he received further 
applications of radium, totaling 44,283 me hours The toxin treatment w’as kept up bj 
his familj phjsician, tw'o or three injections a week being gnen, in doses not sufficiently 
large to interfere w'lth his daih routine of life I saw him again in Maj', 1920, at which 
time physical examination failed to reveal any definite mass in the abdomen, there were, 
how'ever, tw'o verj' small glands in both cervical regions The lead tray, containing 3,000 
me hours of radium, w'as applied at 3 cm distance to each area, and the pack, (17,000 
me hours), w'as applied over the abdomen I next saw the patient on November 25, 
1920, when he again had the pack, (6,344 me hours), applied over the abdomen The 
toxin treatment wms continued He received no further radium until August 8, 1921, 
wdien the lead trav containing 2,870 me hours wms applied to the left supraclavicular 
region, and the pack, (6,344 me hours), w'as applied to the abdomen In January, 1922, 
a small nodule was noticed on the left elbow This was treated with rontgen-rays and 
disappeared In January, 1923, he received another pack treatment (18,026 me hours), 


over the abdomen 

The toxin treatment wms kept up until November, 1923, after w’hich the patient 
refused to take it any longer About two months later, he noticed a slight enlargement 
of the glands of the left axilla, wdiich steadily increased in size I again saw the patient 
on January 20, 1925, at which time phj'sical examination show'ed enlargement at the site 
of the old intraabdoininal tumor, with apparent involvement of the retroperitoneal glands , 
the cervical and inguinal glands w-ere normal In the left axilla was a mass about tie 
size of a large goose egg or a small orange, soft m consistence, movable and exten mg 
from some distance beneath the edge of the pectoral muscle The radiutn pack was 
applied as follows On January 22, 1925, he received 12,000 me hours over the abdomen 
at a distance of 10 cm , on January 24 he received roooo me hours mer e 
pectoral region, at a distance of 10 cm , and on Jamnrj 26, he received 10,000 me hours 

over the left axilla, at a distance of 6 cm , j nhpre 

On February 4, 1925, he entered the Hospital for the Ruptured and Cr pp , 

I relvL tfe tUor ofihe as.lla wrs.callv M.croscop.cal e.am,„al.o„ pro,ed to 


be a typical lymphosarcoma 
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This case is of interest foi the following leasons first, it shows that a 
lapidly glowing lymphosaicoma of the small intestine has been almost com- 
pletely controlled for a peiiod of ten years, the patient remaining in good 
health during most of the period , second, it shows that even when metastases 
have developed, one should not abandon treatment In this case, the metastatic 
tumor in the cervical glands completely disappeared under further treatment 
The latest and most extensive metastasis in the axilla did not occur until 
November, 1923, some time after the toxin treatment had been discontinued 
While 111 all probability the disease will prove fatal m the end, I believe there 
IS a reasonable hope of keeping it under control for some considerable time 
to come I do not believe this result could have been obtained by toxins 
alone or radium alone, but was due to the combined treatment with both 
agents 

Case VII — Lymphosaicoma of neck, 01 Hodgkin's disease, tieated with toxins 
Patient zvell twelve yeais latci , zuhen she died of anothei tioiiblc S K, female, aged 
fifty-five years, was referred to me in December, IQ13, by Dr Arpad G Gerster, w’th 
the following history A tumor had been removed from the right side of her neck at 
Gouverneur Hospital nine years before In March, 1913, a second operation was per- 
formed by Doctor Erdman for a local recurrence, the tumor removed weighed three- 
fourths pound and was pronounced lymphosarcoma by the pathologist of Bellevue 
Hospital The tumor again recurred in the fall of 1913 and the patient was then referred 
to me by Doctor Gerster as an inoperable case 

Physical examination at this time (December, 1913) showed several tumors occupy- 
ing the right cervical region between the mastoid and clavicle, varying m size from a 
hickory nut to a hen’s egg The tumors were smooth in outline, freely movable, more 
or less discrete , skin not adherent , consistence only moderately firm , no glands in either 
axilla or groin No enlargement of the spleen or liver The patient was put upon 
the mixed toxins of erysipelas and Bacillus prodigiosus She proved very susceptible, 
the highest dose given being 5 minims After fifteen treatments, the tumors had dimin- 
ished markedly m size and became more freely movable, so that I believed it wise to 
attempt their removal by operation This was done by my associate. Dr William A 
Downes, on January 15, 1914 Doctor Ewing’s report on the specimen, dated January 
15, 1914, reads “Tj^pical Hodgkin’s disease, granuloma, giant cells, hjalme and 
fibrin areas ” 

The disease recurred shortly after the operation and grew more rapidly than before 
She was then put upon rontgen-ray treatment, under which there was marked diminution 
m the size of the tumor 

After her discharge from the hospital I lost track of the patient and belieied she 
had died Eight years later I was called in consultation to see her and found her suffer- 
ing from an acute abdominal trouble (probably gall-bladder) She was removed to the 
Memorial Hospital, but her condition was too advanced for operation and she died in a 
few days There was no evidence of any return of the Hodgkin’s disease 

Case VHI — Fai advanced Hodgkin’s disease, diagnosis confumed by mici oscopical 
examination , dizappeai ance oi lesions undei toxins and ladiitni Patient zvell foiii and 
one-half ycais FAT, male, aged fifty-seicn jears The patient’s familv histori was 
negative He had always been in good health with the exception of an attack of tjphoid 
fever thirty-two years previously His present illness started wnth a cough in the summer 
of 1921, for the next seven or eight months he felt \er\ tired and weak At the end 
of this time he noticed a lump 111 the left side of his neck A diagnosis was not made 
until March 1, 1922, when a gland w'as removed and examined b\ the pathologist of 
the Buffalo Hospital for Malignant Disease, who pronounced it Hodgkin’s disease 
In the carh part of March, 1922, he received rontgen-ray treatment of his neck Shortly 
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afttrwaicl the gkiicls m the nglit side of the iicek and supraclavicular region began 
to enlarge Tliere was steady increase in sire and the patient became weaker Under 
further radiation the glands regressed somewhat He was referred to me bj Dr R P 
Huick, of Herkimer, New York, and was admitted to the Memorial Hospital on 
April 24, 1922 

Physical examination at this time showed a welLdeveloped but poorh' nourished 
male The cervical, axillary and inguinal glands were all enlarged, firm m consistence, 
discrete and movable There was a mass of glands on the right side of the neck, the 
largest just abov^e the clavicle measuring one inch in diameter The skin was not 
involved On the left side of the neck was a similar gland just under the scar The 
liver w'as palpable, and the spleen just palpable 

Rontgcn-i ay cxaiiiiiiatioii bj Doctor Herendeen, April 24, 1922 “Plate of chest 
reveals a diffuse haziness through the right side with some infiltration in the right hilum ” 
On April 26, 1922, the radium pack (12,750 me hours) was applied over the medi- 
astinum, at a distance of 10 cm In addition, from May 4, 1922, to May 9, 1922, the 
patient received four exposures (fifteen minutes each) of rontgen-ray to the axilla 
and groin At the same time, treatment W'lth the mixed toxins was begun and continued 
111 graduallj increasing doses during ins three weeks’ stay at the hospital This was 
continued at home by Ins faniilj phj'sician. Doctor Huyck A few weeks after his 
discharge from the hospital his general condition became very weak, in appearance 
lie was almost cachectic, and he was stroiiglj' opposed to anj^ further treatment I saw 
him again and finally persuaded him to go on with the toxin treatment This was kept 
up for SIX months In early June, 1922, he began to show some evidence of improvement 
m his condition, this continued until at the end of two months all trace of the disease 
had disappeared, he had regained Ins normal health and was able to return to his work 
I saw him from tunc to time and found him in excellent condition Physical examination 
m Maj, 1926, showed apparentlj no evidence of the disease 

In June, 1926, he developed a tumor in the left hypochondriac region which was 
regarded by several surgeons, who w'ere not acquainted with the patient’s early histon, 
as a tumor of the kidiiej This was, undoubtedly, a tumor of the spleen It increased 
rapidlj' in size, his general health began to deteriorate, and in spite of further treat- 
ment, he died on August i, 1926 

In this case I think it is fair to assume that the treatment added four years to the 
life of the patient, wdio W'as in an advanced stage of the disease vv'heii the treatment 
was begun 

My later senes of cases personally observed since 1915 fifty- 

eight cases of lymphosarcoma and thirt3'^-nine cases of Hodgkin s disease 
In the formei gioup there were thiity-five males and twenty-three females, 
and in the lattei tAventy-two males and seventeen females 


Age incidence 


From I to 10 years 
From II to 20 years 
From 21 to 30 years 
From 31 to 40 years 
From 41 to 50 years 
From 51 to 60 years 
From 61 to 70 years 
Not stated 


Lvinphosai coma 
Cases 

2 

9 

rr 

7 

18 

4 

3 

4 

58 


Ho'lgkin s Disease 
Cases 

3 

I 

9 

9 

4 
6 

3 

4 

39 
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Locality in present series 


Neck 

Retroperitoneal region 

Axilla 

Groin 

Mediastinum 

Tonsil 

Nasopharynx 

Multiple 


Lyin/yliosai coma 
Cases 


Hodgkin’s Disease 
Cases 


24 Neck 

7 Groin 

3 Neck, axilla and groin 

4 Supraclavicular region 

2 Cervical region 

1 Mediastinum 

2 Spleen 

15 Submaxillary region 

Multiple 


3 

3 

27 

1 

I 

I 

I 

I 

I 


Duration of svmptoms m present senes 


' A mphosai toina 
Cases 


Hodgkm ? Disca~c 
Cases 


Less than i month 

5 weeks to 3 months 
3 to 6 months 

6 months to i year 

1- 2 years 

2- 3 yeais 

3- 4 years 

4- 5 years 
6-7 years 

8 years 

9 years 
Not stated 


3 

7 

13 

11 

12 

6 

1 

2 

I 

I 

I 


5 

6 

12 

4 

4 

2 

2 

I 

3 


An analysts of the cases that have lenmined well for five to twenty-two 
years may be of some interest (four odiers weie well for three to five years) 
Of this group fifteen were treated with toxins alone and thiee with toxins 
and rontgen-ray This does not include a case of hlodgkm’s disease that 
was tieated with toxins alone by Dr Charles E Pieston, of Ottawa, Canada, 
my old house suigeon, this case, which was well when last traced, twelve 
years later, might well be included here, as the tieatment was carried out 
under my direction 

Site of Pnmaiv I iimoi iii Cases of dppaienf Cine 

Cases 


Glands of neck lo 

Tonsil and neck 2 

Axilla 4 

Mediastinum i 

Grom I 

Alesenteri and smill intestine i 


19 

The diagnosis was confiimed microscopicall)'' m all these cases with the 
exception of one a very large tumor of the mediastinum which disappeared 
undei toxins and lontgen-ray and had not rccuned five years later when 
the patient was last seen 
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One case was included in my earlier paper, in which, while not strictly 
speaking, a lymphosarcoma, was, apparently, a primary malignant tumor 
of the lymphatic glands 

This patient, the wife of a physician in Louisville, Kentucky, was referred to me 
in December, 1914, with an inoperable, four-times recurrent tumor that involved the 
cervical glands on both sides While a microscopical diagnosis of melanotic sarcoma 
had already been made, I removed a gland for further study, and it was pronounced a 
malignant melanoma bj^ Dr James Ewing I regarded the prognosis as quite hopeless 
but decided to give the patient a trial of toxin treatment The injections were continued 
for nearly a year at home bv her husband Under this, and no other treatment, she 
made a complete and uninterrupted recovery She remained well for more than nine 
3 ears and then died of an independent trouble 

Of the thirty-nine cases of Hodgkin’s disease included m my later senes, 
only three remained well foi a period of more than three years, and one of 
these died of the disease four y'^ears after the treatment was begun Of the 
fifty-eight cases of lymiphosarcoma, six lemamed well for a period of from 
three to ten years , two of these died a little over three years later, and the 
patient who has lived for ten years has marked evidence of the disease 
and IS not expected to live much longer One other case, No VII (reported 
m my earlier paper, at which time the end result was not known) remained 
well for eight years and then died of another trouble 

A comparison of the results obtained m the later senes with those of the 
earlier senes will show the latter — in which treatment for the most part 
consisted of surgeiy and toxins — to be considerably better than those of the 
more recent series, in ivhich treatment consisted of toxins and radiation 
I think that the less favorable results obtained m the later series may be 
accounted for by the fact that most of these patients at the time of first obser- 
vation were m a much later stage of the disease, the latter having become 
Avidely generalized in most cases, and most having been previously treated 
by radiation 

CONCLUSIONS 


Lymphosarcoma and Hodgkin’s disease should no longer be regarded 
as absolutely hopeless from any method of treatment 
These tumors are as a rule extremely radio-sensitive and are likewise 
responsive in a remarkable ivay to treatment with the mixed toxins 
of erysipelas and Bacillus prodigiosiis 

It would seem logical to use the combined treatment, thereby securing 

the advantage of the local eftect of radiation (radium or rontgen-ray) 

and the systemic effect of the toxins which have the power to read 

hidden and remote glands beyond the reach of radiation 

These patients should be kept under the closest ° 

long period of time, and treatment should be ^ept up per 

for a number of years, especially in those cases in which the disease 

was generalized when treatment was begun 

Cases of lymphosarcoma so treated should show a cure or 
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complete control of the disease for a long period (five years or more) 
111 a veiy considerable number of cases, t e lO to 15 per cent 

6 Typical cases of Hodgkin’s disease still show a very bad prognosis , 
and permanent control can be expected in only a veiy small number 
of cases 

Discussion Dr Howard Lilienthal, New York City, remarked that 
in the treatment of lymphosarcoma and other forms of sarcoma he had found 
Coley’s fluid to be of especial value m lymphosarcoma Cases that he had 
had, for instance, had gotten well with Coley’s treatment alone, with recur- 
rence years afterward, and then a second cure by Coley’s fluid with eventual 
apparent permanent cure 

He called attention to the fact that Coley has antedated Blair Bell m giv- 
ing to the profession something which acts, as we may say, constitutionally 
instead of locally, as X-ray and radium do Two years ago a young woman 
with Hodgkin’s disease came to him with an enormous tumor of the medi- 
astinum, which was proven to be Hodgkin’s disease by the removal of a 
lymph-node from the neck She uas suffering from the usual symptoms of 
intense mediastinal pressure, the dyspnoea, the suffusion of the face and 
enlarged veins of the head and upper part of the thorax He advised treat- 
ment by X-ray, although she had been given up entirely by the physicians at 
the Memorial Hospital in New York and had been sent home to die Never- 
theless, under X-ray treatment alone, there was 111 an astonishingly few weeks 
a complete disappearance of the symptoms of thoracic malignant disease, so 
that the chest appeared normal by X-ray and on physical examination Now, 
after two years, she remains apparently perfectly well 

Dr Charles N Dowd, New York City, said that he had seen a good 
many cases of Hodgkin’s disease He had not seen so many of lymphosai- 
coma of the neck They usually had come to him with tremendously dis- 
tended necks Among these cases he had two who have now lived, one as 
nearly as he could remember about fourteen years, and the other about 
ten years 

The surgical operation — which, after all, is not very difficult, because 
Hodgkin’s-nodes come out very easily — has been repeated on one case three 
times, and there has been very good radiation carried on The other case was 
treated also by radiation and by surgery The fact that he had two of those 
cases alive after this long period and the fact, as Doctor Coley tells us, that 
cases who have been treated by surgeiy have a longer expectation of life than 
those who have not, ■\\ould lead him to believe that surgeons ought to 
endeavor to give these patients the advantage of suigical operation at an early 
stage 111 the disease 

The enlargement usually begins in a small group of lymph-nodes on one 
side of the neck When one can get hold of them in fairly early stage, one 
may veil believe that surgery offeis more than has generally been supposed 
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If the palpable nodules aie removed and then the locus subjected to such 
further treatment as seems wise, we are doing the best for our patients 

Dr Leonard Freeman, Denver, Col , mentioned the case of a man with 
bleeding from the stomach, pam after eating, loss of flesh, and general dis- 
ability, upon whom he operated and found two apparently distinct conditions 
One was an induiated ulcei near the pylorus and the other an extensive 
involvement of the distal one-third of the stomach and first pait of the duo- 
denum, with a soft, whitish, uniform thickening There was also enlargement 
of the glands above and below the stomach, and around the pylorus and 
aorta — soft, yellowish-white glands as large as the last joint of a thumb 
It did not appear that a resection of the stomach would be of any value 
as regards cure, but it seemed necessary to relieve him fiom his symptoms, 
so the entire pyloric end of the greatly thickened stomach was removed, it 
liemg necessary to go directly thiough the growth, both on the duodenum and 
the bod)' of the stomach itself After the operation was done, the recovery 
was uninterrupted A pathologic examination of the specimen showed it 
to be a lymphosaicoma , examination being made not only by the Denver 
pathologists, but a sj^ecimen being sent to Doctor Mills, at the Mayo Clinic, 
and also to the Columbia University, m New York, and pronounced lympho- 
sarcoma m all instances The patient was then put upon Coley’s toxins 
and the deep X-ray but earned out the treatment for a short time only 
regal ding it as unnecessary owing to his rapid improvement At the present 
time he is apparently perfectly well He has no stomach symptoms whatever 
thirteen months aftei he was operated upon He is virtually normal except 
that his weight is somewhat less than it was, and there are some enlarged 
glands in his neck and groins which have decreased m size and seem as 
though they were about to disappear 

In spite of the diagnosis of lymphosarcoma made by the various pathob- 
gists, the question of Hodgkin’s disease must be considered, especially m 
the light of the close connection of the two affections so strongly emphasized 


by Doctoi Coley 

Dr William B Coley (in closing) remarked that if one could get early 
cases of single isolated glands, of the type m which Burnam had most of his 
successes, and, after removing the glands by surgical operation, give the 
patient a couise of piophylactic toxin treatment, alone oi combined witi 
radiation, that a larger percentage of cures will be obtained 

He remembered a case that Dr Charles H Peck lefened to him som 
fifteen years ago Doctor Peck had opeiated upon a large tumor in the region 
of the submaxillary gland, performing what he regarded as an incomp e e 
operation, and then turned the patient over to Doctor Coley for toxin rea 

ment The gland lemoved was examined by the pathologist o tie 

Hospital and pronounced to be a lymphosarcoma On revievving t le 
later on, after the patient had recovered, the pathol^ist state la 
m doubt as to whether it rvas a lymphosarcoma or Hodgkin s disea 
.hde was mailed to Doctoi Welch, but, unfortunately was lost m trai 
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any late. the patient was alive and A\el! twelve yeais later, and it does not 
niattei veiy much which of the two diagnoses was coriect 

He had anothei case, a gnl aged eight yeais with a glandular tumor of 
the neck belieced to he lymphosai coma It was impossible to perform a com- 
plete opeiation, but a poition of the tumoi was removed and submitted to 
Doctor Ewing, who pionounced it to be a lound-cell sarcoma One single 
dose of radium was given, supplemented by toxin tieatment for several 
months This patient is alive and well over eight years later A full history 
of the case will be found m the text of Doctor Coley’s paper 

It IS very important to make a diagnosis early, and not wait until the end 
result has determined the nature of the condition In order to make an early 
diagnosis, a gland should be removed at once and examined microscopically 

One of his most remaikable cases of lymphosarcoma of the neck occurred 
m a child aged two and one-half years The whole side of the neck was 
involved, and the condition w'as pronounced inoperable by Dr Walter R 
Steiner, of Hartford, one of the leading pathologists of Connecticut Under 
toxin treatment alone the patient made a complete recovery and is well at the 
present time, twenty -six years later 

The first illustration of the beneficial effects of the toxins m Hodgkin’s 
disease occurred at the Memorial Hospital some eighteen years ago The 
patient had all the clinical earmarks of Hodgkin’s disea'^e markedly enlarged 
glands of the neck, cervical and axillary regions and gioin, with enlarge- 
ment of the spleen and Inei, accompanied by a persistent fever, temperature 
of 102-03° 111 fins case he removed one of the glands, wdiich was exam- 

ined microscopically by Doctor Ewing, and pronounced a typical Hodgkin’s 
(wdnch was the clinical diagnosis of Dr W K Draper) Under six weeks’ 
toxin treatment all the glandular tumors disappeared, the spleen and liver 
returned to normal size, and the patient gained tw^enty-six pounds m weight , 
111 fact, he felt so well that be refused fuitber treatment and returned to 
work Within less than a year the disease recurred The patient wmuld not 
consent to further treatment and died about six months later If the toxins 
alone can accomplish what they apparently did in this case, in w Inch there was 
no doubt of the correctness of the diagnosis, wdiy should they not be employed 
as a systemic agent m practically all cases of Hodgkin’s disease^ 
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HAEMANGIOMA OF CHEST WALL 

By Henry H M Lyee, M D 

OP New York N Y 


Case Riport— A woman aged twcnh, was admitted to the Surgical Serwce of 
St Luke’s Hospital, New York, October 25, 1927, with the following history 

Three }'ears ago without known cause a soft painless swelling suddenly appeared in 
the second right intercostal space close to the sternum At first this swelling was only 
noticed when she bent forward or on standing erect, on lying down it disappeared com- 
pletely During the last sear and a half the swelling has been growing larger and does 
not now^ completely disappear on lying down In addition a small hard nodule has 
appeared m the sw'elling The nodule is tender and at times cannot be found, at other 
tunes when caught it w'lll suddenly' slip from between the fingers and disappear The 
patient noticed that svhen the nodule is absent the swelling is larger 

Examination res'ealcd in the second right intercostal space tw'o fingers breadth from 
the edge of the sternum a soft lens-shaped swelling, -5 bs 2}4 inches, with indefiniteh 
defined borders It is attached to the deeper parts, the skin is freely movable over it 
and there are no signs of discoloration or surface heat Pressure does not influence the 
size of the mass but posture does In the erect or prone position the sw'elhng is 
diminished, on bending forw'ard the tumor quickly resumes its usual size When the 
mass IS shrunken a hard round body about one-eighth inch m diameter can be felt, the 
nodule is suggestive of a bony or cartilaginous fragment At times it slips from the 
fingers and seems to disappear bctw'eeii the ribs Coughing slightly enlarges the swell- 
ing, It does not pulsate, no thrill is felt and no murmurs are heard The mass gives the 
impression of being a cold or a latent bone abscess wdnch connects with the thoracic 
cavit\ The X-ray studies show' an indefinite shadow three bv four inches apparently 
in or just behind the anterior thoracic w'all The nature of the shadow w'as cleared 
up at operation Plates taken after the operation failed to reveal it 

The patient was shown before the Surgical Conference and various diagnoses were 
made The majority favored a cold abscess communicating with the thoracic cavity, a 


lipoma or a dermoid cyst communicating with the chest cavity 

At the operation a shirt-stud haemangioma was found, the superficial lens-shaped 
expansion lay just beneath the pectoral fascia, the deep expansion lay between the 
pectoralis major and the intercostal muscles The stem of the collar-button connecting 
the deep and superficial portions was composed of a dilated vanx which contained a 
hard ivory-like phlebohth The deep portion of the hiemangioma communicated v 
several branches with the vessels of the thoracic cavity The phlebohth which was 
situated in the stem of the collar-button moved forward and backward like a ba 
When the patient sat erect it slipped backward and blocked the mam communicating 
vessels, the same check-valve effect was produced when the patient lay on her ac 
On bending forward the phlebohth slipped into a side expansion and a owe ® ^ 
of blood from the posterior to the anterior expansion The operation was 
under local anaesthesia and the mechanism of the filling and the action o le p 
could be readily observed The hsmangioma was excised en ^ectir- 

municating branches to the thoracic cavity ligated There have been no g 
rence and the patient has vvoiked steadily since the operation 
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DIVISION OF THE VAGI FOR PYLOROSPASM 

By Charles H Mayo, M D 
or Rochester, Minn 

It is nearly fifty years since Billroth directed the attention of the medical 
world to the possibility of relieving, by surgery, obstruction of the pylorus due 
to gross ulcei The preantiseptic period with its attendant mortality was 
marked by many changes m technic and methods These changes became 
fewer with the advent of antiseptic and later aseptic surgery Greater effort 
was made and greater success was attained m relieving symptoms and in cur- 
ing ulcer than m finding the cause of ulcer Such ulcers were called “pep- 
tic”, a term which rvas self-explanatory as indicating the theory that they were 
caused by the local action of pepsin activated by acid but probably starting at 
the site of a few dead mucous cells 

Recently several methods of producing gross ulcers of the stomach and 
duodenum experimentally have been successful One of these is that reported 
by Rosenow, who has produced hemorrhagic patches and erosions by injecting 
intravenously into animals bacteria that have been cultivated from excised 
ulcers of the stomach and duodenum of human beings The bacteria show a 
fairly definite selectivity in their localization There is a strong tendency, 
however, for such lesions to heal rapidly perhaps because the experimental 
animals are, of course, not subject to any factors for the development of ulcers 
other than the injected bacteria The ulcers do not heal so readily if the gen- 
eral health of the animal is broken by the production of local foci of infection 
This may be accomplished by infecting the teeth and thus developing periapical 
infections and excavations in the bone Such local foci continue to feed bac- 
teria into the cii dilation after the ulcer has been cieated by the intiave- 
nous inoculation 

Anothei method has been developed by Mann, who has caused ulcers to 
form with gieat certainty from mechanical deflection of the digestive fluids of 
both stomach and duodenum, by short-circuiting through an anastomosis of 
the duodenum into the ileum thus preventing all secietions poured into duo- 
denum from passing through the jejunum By dividing the pylorus and unit- 
ing the stomach to the upper end of the jejunum thus allowing all of the 
contents of the stomach to pass into the jejunum Mann has succeeded in 
producing ulcers, a laige proportion of ivhich are formed just distal to the 
suture line of the gastrojejunal anastomosis 

Fiom these experiments it vould seem that there are undoubtedl}' several 
factois connected with the development of gastric ulcers We must remem- 
bei, howevei, that mechanical injuiies of the stomach and boi\el usually heal 
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lapidly without ulceration U would seem, therefore, that there must be some 
other factor in the maintenance of chronic gastric ulcers 

Any large senes of necropsies on the boihes of adults who have died from 
any cause shows that it is not uncommon to find the evidence of healed ulcers 
m the duodenum ot m the stomach These ulcers appeal to have been healed 
foi long periods In many of these cases a history suggestive of gastric or 
duodenal ulcer, may not have been elicited and the relatives of the deceased are 
not able to recall any symptoms suggesting ulceis n Inch the deceased may have 
complained of duimg life It is highly probable, therefore, that many people 
have hyposensitive areas in the stomach while others have hypersensitive areas 
Some patients who have ulceis in these areas complain very little and others 
very much It has often been noted also that patients who have suffered 
repeatedly fiom attacks of ulcers of the stomach and duodenum and have been 
opeiatecl on two months oi so aftei the last attack has ceased, are found to 
have open ulceis which from their appearance wmuld lead one to believe that 
they should be causing jiam But they aie not leally pioducing pain any more 
than aie the old so-called vaiicose trophic ulcers on the lower half of the leg 
wdiich ma}'’ have been open for weeks months, or I’^ears Trophic ulcers on the 
ball of the foot oi on the heel also may be painless Such ulcers, however, 
from time to time may become exceedingly painful At such a tune a little 
red spot is noted on one side of the ciicumference of the ulcer This very 
slight marginal extension may cause gieat pain and disability lasting at least 
twm wrecks 

It wmuld ajipeai then, that except in the presence of a deranged nervous 
(trophic) influence, both incisions and ulcerations in the body should heal Is 
It not possible, that m the stomach the influence of the vagi in the chronicity of 
gastric ulcers has been ov^erlooked^ It is to stimulate observation in this 
diiection that I am presenting this brief study 

Excellent studies by M’Crea and Brandt have shown that the pyloius and 
duodenum get then nerve supply from a large branch of the vagus that goes 
directl}'^ from the region of the cauha to the liver 

There is apparently some association between chionic appendicitis, diseases 
of the gall-bladdei and ulceis of the duodenum and stomach Just how it is 
brought about is not known, but when an} one of these thiee structures is 
suspected of disease all thiee should be examined, especially in adults 

It IS cjuite probable that the appendix comes first m the development ot 
symiitoms dining contraction and spasm of the circular fibres, in a structure in 
which the wall is as thick as the rest of the bowel but with a veiy small lumen 
The secondary influence may be on the outlet of the common duct, spasm o 
wdnch may enoiinously i educe the imount of bile passing into the dnodenum, 
thus causing excess of filtiation by the gall-blaclrlei The influence of both 
aiipendicitis and gall-bladdei disease on the pylorus is to produce pyloric 
spasm and it is piobable that neither duodenal nor gastric ulcer occurs excep 
when It IS accompanied by pyloi ic spasm May not, perhaps, t le py one spas 
precede the ulcci ^ 
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Foi the Iciht two 3feais ni seveidl cases ni which it Acas evident that the 
trouble in the stomach was leflex, that is, spasm oC the pyloius, whethei sec- 
ondary to appendicitis oi disease of the gall-ldaddei oi iDoth m addition to 
relief of the paiticulai disease found, I have divided the muscle of the pyloiic 
ring at the upper boidei m some cases also cutting away the superioi attach- 
ment of the fiist 2 5 cm of the duodenum and the last 2 5 cm of the pyloius 
in the hope of sepaiating the branches of the vagus at this point I have 
doubly ligated and have divided between the ligatures 2 5 cm above the p^doric 
ring on the side of the lesser curvature into the wall of the stomach so as to be 
sure to divide the blanches of the vagi IMoie lecently in discussing this prob- 
lem with men who aie examining the stomach lontgenologically, the fact was 
bi ought out that ulcers 111 the angle of the stomach cause the greatest spasm 
of the pylorus Since then I have divided above the angle of the stomach the 
tissues of the lesser cuivatuie iiell into the wall of the stomach, instead of as 
foiinerly at 2 5 cm above the pyloius It would seem to me that this slight 
addition to gastro-enterostomy 01 to othei opeiations foi the relief of reflex 
conditions has been of some benefit, but it will take observation of many cases 
and obseivations of many men in such conditions before much can be said as 
to the possible benefit to be deiived from the procedure 

Certainly we know little concerning the exact functions of the involuntary 
nervous system which has a legulatory efifect on all of these structures What 
has been done m the past has been of great help but none of us is satisfied 
that we have reached the full acme of oui surgical procedures for the relief of 
ulcer of the duodenum and ulcei of the stomach Is success to come, then, 
through a better knowledge of the mvoluntaiy nei vous system ^ At the clinic we 
feel that the dangers from ulcers in the stomach lequire their lemoval sometimes 
by excision of the ulcer and sometimes by paitial lesection of the stomach, 
with enlarging of the pyloric outlet 01 the making of a new one to the intes- 
tine It may be expected, however, that any operation which secures adecpiate 
drainage, whether it be at the pylorus or by a new outlet 01 some form of 
resection will relieve the patient of symptoms A small percentage of persons 
suffeimg with such troubles, however, har'e secondary trouble of the same 
nature I expect moie trouble if the free acid is high The essential, how- 
evei, IS loss of balance between the acids and alkalis, whether they are high 
or loAv, relative overacidity aiding in pyloric closure 

With pyloiic spasms the food naturally has greater difficulty m passing, 
perhaps more waves have to break against the sphincter before they can force 
It, perhaj^s the degrees of acidity aboA’^e and below tbe opening have less influ- 
ence than noimal, and peihaps, as a lesult, the Avhole mechanism of pyloric 
control breaks doAvn A Rammsteclt cbvision of the pyloiic muscle may often 
be beneficial 
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THE PERITONEUM AS RELATED TO PERITONITIS 

AN EXPERIMENTAL STUDY 

By Vernon C David, M D 

AND 

Joseph L Sparks, MD 
OF Cmc\Go, III 

niOM BUSH MFDICAL COLLEOL 


The remarkable lowering m mortality in general peritonitis during the 
last twenty years has been largely due to early diagnosis, prompt, speedy, and 
noii-traumatic operation, which aimed to eliminate the source of infection and 
to establish drainage where necessary, and to the institution ot proper after- 
treatment, which includes Fowlei s position, maintenance of fluid balance, 
stomach lavage and in certain instances ileostomy While further progress 
along these lines will undoubtedly take place, it seems probable that a better 
understanding of the pathologic processes involved might lead to principles 
most important in the treatment of peritonitis Many complex problems 
present themselves In general they may be listed as to the absorptive powers 
of the peritoneum , the problem of development of paralytic ileus and its 
influence on mortality, and finally the questions involved in the early cir- 
culatory failure so frequently observed m general peritonitis The questions 
raised are far reaching and not easy of solution Some progress, however, 
may be made by the study of isolated problems which go to make up the whole 
Last year ^ the results of some experiments dealing with absorption of 
bacillus coll from the normal and inflamed peritoneum were presented, at 
which time a review of the literature on absorption of fluids and the passage 
of solid particles and microorganisms from the peiitoneuin was presented 
While it had been known for many years that microorganisms passed into 
the lymphatics from the normal peritoneum, where they entered the blood 
stream through the thoracic duct, it had been doubted that direct passage 
of microorganisms into the blood stream from the peritoneum was probable 
By isolating and draining the left thoracic duct and at the same time ligating 
the subclavian, internal and external jugular and innominate veins on both 
sides of the dog’s neck, we found that bacillus cob introduced into the normal 
peritoneum appeared in the chyle m from five to sixteen minutes, in the periph- 
eral blood 111 from twelve to eighteen minutes, and m the liver and spleen 
at about the same time, though in less numbers It was therefore prac- 
tically certain that bacillus cob was taken directly into the blood stream from 


the normal peritoneum , , „ , 

The next question studied concerned the passage of bacillus co i 

mliamed peritoneum Different grades of non-mfectious 

from a hyperaimia to a well developed plastic exudate could be establisi 
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by inti apentoneal injection of tinpcntine emulsion The passaije of bacillus 
coll into the lymphatics and into the blood stream fiom the peiitoneiim was 
studied It was found that m a well developed plastic peritonitis that the 
passage of bacillus cob into the lymphatics oi into the blood stream was prac- 
tically nil Wheie the plastic exudate was absent or very slight, bacillus coli 
was taken up by the lymphatics and isolated from the chyle of the thoracic 
duct but no bacteiia could be giown from the blood stream 

While all of the factors interfering with the passage of bacillus coli from 
the inflamed peritoneum may not be known, it can be fairly said that the pres- 
ence of a plastic exudate in the peritoneum interferes very materially with 
the passage of bacillus coh into the chyle and seems to interfere entirely with 
the direct passage of these microorganisms into the blood stream 

The passage of bacillus coh fiom the peritoneum that contains a transu- 
date was next studied Hypertonic glucose injected into the peritoneum lesults 
in an increase in the volume of the fluid until it becomes isotonic Starling - 
and his associates established the fact that the laws of osmosis govern the 
interchange of fluids in the peritoneum to the blood stream We found that 
when bacillus coh was introduced into such an intrapentoneal transudate that 
the organisms appeared promptly and in large numbers in the chyle of the 
thoracic duct as well as in the peripheral blood stream This point is of 
interest in connection with the rapidly fatal course of peritonitis developing 
in the presence of a transudate 

Working independently, Steinberg^ and his associates conducted experi- 
ments along these same lines and in all important points their conclusions 
and ours coincided 

The object of this communication is to present the results of some experi- 
ments dealing with the question of the absorption of toxins fiom the normal 
and inflamed peritoneum in animals 

While the laws of osmosis governing the absorption of fluid solution of 
known crystalline substances are well known, the problem becomes more 
complicated when we consider the passage through the peritoneum of complex 
protein toxins The literature gives us little help in this particular question 
Achard and Gaillard * have shown that the higher the molecular weight of 
organic materials in the peritoneum, the lower will be the rate of absorption 
into the blood Danielsen ^ concluded that w hile crystalloids are absorbed 
from the peritoneum through the blood stream that colloid substances arc 
absorbed through the lymph channels Fleisher and Loeb ” performed nephrec- 
tomy or ligated the renal vessels and found an increased osmotic pressure 
of the blood and an increased rate of absorption from the peritoneum m those 
animals They found no direct relation bet\\cen diuresis and alisorption from 
the peritoneal cavity Pertinent to these obser\ations, Starling points out 
that the osmotic pressure of blood proteins is related to the absorption of 
fluid by blood-vessels, in that In increa<^nig protein concentration of a peri- 
toneal saline solution, the absorbing force is reduced to the Indrnstatic pres- 
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sine m the capilUiics and absoiption ceases Bolton" rondnrl a r t 
worl. that coliotdal tlyea ..tdtffttstWe outside of the body pass T 
petitoneun, and capdlary wall hy diftusion directly into the blood 
t an crystalloids Colloids of a large molectilar Ligte pa 
lower and ,t is probable that all,,,, nous molecules are unable “fd™! 
Klein states that toxins of low concentration are ahsoibed rapidly from the 

pentonenm and that conversely, toxins of high molecular weight are abs^r d 
very slowly into the blood ^ aosoroed 

Regardless of the above information, it is of course obvious that the very 
seveie toxemia associated with general peritonitis must be caused in some 
degree by absorption of bacteiial toxins from the peritoneum It was our 
object then to select a toxin, even though its chemical composition is not 
definitely known, which could be identified after its passage from the pen- 
toneum into the chyle or into the blood stream Diphtheria toxin was .eWH 
hecause it could be obtained in laige (jiiantities and because of its known 
lethal properties when injected into guinea pigs 

The object of om experiments was to determine the absorption of diph- 
theiia toxin from the normal peritoneum, the inflamed peritoneum con- 
taining a plastic exudate, and the peritoneum containing a transudate in dogs 
Healthy adult dogs of medium size which had been fed on a fat diet were used 


ABSORPTION or DIPHTHERIA TOXINS FROM NORMAL PERITONEUM 

The question to be determined was whether diphtheria toxin in the peri- 
toneal cavity passed into the lymphatics of the peritoneum, directly into the 
blood stream or both 

Exfictaiicut I — The thoracic duct was exposed in the neck and divided The femora) 
arter> was exposed and divided, the distal end having been ligated, the proximal end 
was closed with a vessel clamp so tiie blood could be obtained for culture Two to five 
cubic centimetres of chyle and 25 to 40 cc of blood were collected and injected sub- 
cutaneously into guinea pigs for control These animals lived Ten cc of diphtheria 
toxin (Parke Davis) was then injected mtraperitoneally through a trocar inserted 
midway between the s^miphysis and cnsiforni Seventy-five c c of normal salt solution 
was also allowed to run into the peritoneal cavntv to favor diffusion of the toxin 

10 20 Toxin and 75 cc salt solution injected 

Chvlc injected siibcutanconslv into qntnea pnj 

10 30-11 10 2 5 cc injected 

Pig died three da>s later 

11 lo-ii 40 75 cc injected 

Pig died three days later 

Blood mjeefed subcnfaneonslv into qumca t<iq * 

ro so 40 c c whole blood injected Uig lived 

ji 40 Dog bled to death 60 cc of blood serum injected into pig subc ,taneous!\ 

Pig died two days later 

Seven experiments of this type with substantially the same results were 
performed In several the internal and externa! jugular, =ubclavian and 
innominate veins on each side were ligated to exclude the possibilit} of 
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accessoiy chyle ducts emptying into the blood stieain In one experiment 
only I cc of toxin was injected into the dog’s peritoneum, in which case 
all of the guinea pigs suivived who received the dog’s chyle and blood In 
several animals the injection of 25 to 40 cc of whole blood taken during the 
experiment caused the guinea pig to die in two to tlnee days 

These experiments demonstiate that a known toxin injected into a dog’s 
normal peritoneum passes directly into the blood stream as well as into the 
lymphatics m sufficient quantities to be fatal to guinea pigs The concen- 
tiatioii of the toxin and chyle seems to be greatest m about thirty minutes 
after the intrapentoneal injection of the toxin 

PASSAGE or DIPHTHERIA TOXIX EROM THE PERITONEUM 

It uas found that mtiapeiitoneal injection of 5 c c of a 10 per cent tur- 
jientine emulsion on two successive days could cause a marked peritonitis with 
marked fibrin deposits and a serosanguineous fluid exudate The passage of 
diphtheria toxin from such an inflamed peritoneum was studied in four dogs 

El pci nnciit e — Fortv-eight and twentv-four hours before the experiment See of a 
10 per cent turpentine emulsion were injected by hypodermic into the peritoneal cavity 
On the morning of the experiment the thoracic duct and femoral artery were exposed as 
in Experiment i Control blood and chyle injected subcutaneously into guinea pigs did 
not affect them 

10 15 10 cc of diphtheria toxin and 50 cc of salt solution injected intraperi- 

toneally through a trocar 

Chvic collected and injected <!ubct(taneouslv in a cjuinca pm 

10 20-10 50 6 cc of chyle injected Pig lived 

10 50-11 15 10 c c of chyle injected Pig lived 

Whole blood injected siibciitaneouslv in a qiiuica piq 

H 10 25 cc injected Pig died eight davs later 

11 20 Dog bled to death 20 cc of blood serum injected subcutaneously into 

guinea pig Pig lived 

An autopsy performed on the dog after the experiment showed a fibrino-serosan- 
guineous exudate involving the whole peritoneum 

The results m all these expeiiments tveie substantially the same It 
was somewhat more difficult to collect chyle as it was always found that 
chyle flowed very sparsely where a mat keel plastic peritonitis was present 
and instead of being milky the chyle was colorless and thin None of the 
pigs receiving chyle died, wheieas two pigs receiving whole blood died, one 
on the eighth day and one on the tivelfth day 

We may conclude fiom these experiments that in a well developed plastic 
peritonitis caused by the injection of turpentine from the peritoneum of 
dogs, that the passage of diphtheria toxin into the peritoneum into the chyle 
IS jiractically ml, that it passes into the blood stream m much smaller quan- 
tities than fiom the normal peritoneum Indeed it may be questioned whether 
the pigs dying in eight and twelve dajs aftei the experiment really died 
fiom the effects of the toxin 
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PASSAGE or DIPHTHERIA TOXIN TROM THE PERITONEUM 
CONTAINING A TRANSUDATE 

As IS well known, the injection of hypertonic solutions into the peri- 
toneum attracts fluid into the peritoneum Several writers have advised the 
use of hypei tonic solutions mtraperitoneally in the treatment of peritonitis 
The object of this experiment was to determine whether the injection of 
hypertonic glucose solution into the dog’s peritoneum would influence the 
passage of toxin from the peritoneal cavity 

Expdimcnt The day before the experiment 25 cc of a 50 per cent glucose solu- 
tion was injected mtraperitoneally m medium size dog The other factors m the experi- 
ment were arranged as in Experiments i and 2 

5 cc of controlled chjle injected subcutaneously into guinea pig Pig lived 
10 20 10 cc of diphtheria toxin and 50 cc of salt solution injected intraperi- 

toneally 

Chyle mjected subcutaneously into guinea pig 

10 20-10 29 5 cc of chyle injected Pig died 

to 30-10 40 6 cc of chyle mjected Pig died 

10 40-10 SO 7 cc of chyle mjected Pig died 

to 5 S-ti 05 6 cc of chjie injected Pig died 

Blood injected subcutaneously into guinea pig 

10 55 25 cc of whole blood injected Pig died 

11 10 Dog bled to death 20 cc of blood serum injected into guinea pig 

Pig died 

30 c c of blood serum mjected into guinea pig Pig lived 
At autopsy of the dog several hundred cubic centimetres of fluid were found 

This experiment demonstrates that the presence of a transudate in the 
peritoneum does not hinder the passage of the diphtheria toxin into the blood 
diiectly or by the lymphatics but rather favors the absorption by these routes 
This fact IS of interest m connection with the rapidly fatal course of peri- 
tonitis occurring in patients with ascites 


CONCLUSIONS 

1 Diphtheria toxin passes promptly m considerable amounts directly into 
the blood stream as well as to the peritoneal lymphatics from the normal 

peritoneum of the dog r j i ,.1 

2 Intiapentoneal transudate favors the prompt passage of diphtlieria 

toxin fiom the peritoneum 

3 A plastic peritonitis markedly if not completely interferes with 
passage of diphtheria toxin from the dog’s peritoneum 

4 By analogy we may assume as a result of these espenmen s that whe 

a pltst.c"exudaf; .s formed .u the per.toueum the passage o a 

tox.n from the pentoneum .s markedly e .as 

thetefore advisable m the treatment of pentomtis to “'“ttae as I'™ 
Lsible with the plastic exudate that is formed, as it can be regarded as a 
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fcuoiable piocess Pei haps it is unwise to pi ess the analogy between dog 
and human peiitoneiim fuithei, but one would feel fiom these experiments 
that in the early hours of pciitonitis the factois of absoiption of toxins and 
bacteria into the cii dilation diiectly and via the lymphatics was the domi- 
nant factor of dangei, while later absoiption from the peritoneum became 
less important and local conditions, such as paralytic ileus gained the ascend- 
ency in the picture 
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Hr Rea Smith, M D 
or IjOs Angeles, Caiif 

At various times dm mg the last ten oi fifteen years, we have all heard 
the last woid spoken on “appendicitis” and it seems almost a waste of time 
to re-open the subject that has been so much and so thoroughly discussed 
However, m studying the physiology and pathology of the ileociecal coil from 
another standpoint, the so-called chronic appendix” has forced itself into 
the picture so often that I am persuaded to present my observations to you 
with the hope that the 50 jier cent unrelieved by appendectomy may be 
benefited We believe that in the disease knoivn as “chronic appendicitis” 
the ajipendix ma} be implicated, but often is a small part of the condition 
and that the lemoval of the appendix alone very frequently fails to relieve 
the symiitoms for wdiich the jiatient presents himself for operation Failure 
to effect a cure has been so common that there is a growung tendency 111 Hie 
profession to charge the “chionic appendix” symptom sMidrome to neuras- 
thenia and to discourage surgery This w'^e think is as great a mistake as 
the simple ajijiendectomy We are sure that correlation of the embryological, 
physiological, and pathological factors null lead us neaier to the etiology and 
therefore the logical treatment 

“Harvey ^ makes four main subdivisions in the journey wdnch the caecum 
makes from its inception to its final lodgement m the right iliac fossa, namely 
Migialion notation dc<;cent, and fixation In the fifth iveek of fetal life, the 
primitive gut is attached to the umbilicus and the CcCcum is beginning to show’ 
as a bud on the caudal portion of the gut As the liver at this stage rapidly 
increases in size, the bowel is pushed out of the ccelum into the umbilicus 
Next the relatn’e mciease m size of the body cavity peimits the return of the 
gut The small intestine is the fiist to return and the large bow’el follows 
The junction of the small bowel with the large is forced bj’ the small intestine 
into the ujijiei light quadrant and at this stage the small intestine enters the 
large from the right and above This ends the migration The next stage 
IS that of lotafion, lesulting m the entrance of the small bow’el on the inner 
side, 01 from the left and below Descent starts at this point and m the latter 
months ot fetal life and first month after birth the growth of the organ 
carries it and the ileocaical valve into the low’er light quadrant Fusion of 
tne various mesenteries 1 esiilts in the position wdiich is termed normal in the 
adult life It IS w’ell to note that the descent and fusion are relatively ate 
stages m the developmental cycle Studies in comjvaiative anatomy won 
indicate that fusion is doubtless a result of tlie assumption of the erect posture ^ 
of mankind, and it is just to suppose that on the success of these as 
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processes, will depend to a considerable extent the ability of the bowel to 
function propel ly ” 

The external longitudinal muscle fibies of the colon are gathered into 
three distinct longitudinal muscular bands, which lift the caecum many inches 
111 a so-called normal as- - 

■Tip - 
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Tic 1 — Showing hiustrated cecum m normal position with 
patient supine Completely rotated unhaustiated cecum descended 
into the pelvis with patient standing 


cending colon, pulling 
from the first fixed point 
the hepatic flexuie, and 
are largely concerned in 
the normal mechanism of 
emptying the Ccccum 
The intestinal wall 
carries within itself the 
mechanism essential to 
peristalsis The law of 
peristalsis of Bayliss and 
Starling was worked out 
experimentally on the dog, 
with a balloon m the small intestine attached to a manometer It was demon- 
strated that pinching the intestine just above the balloon, caused a cessation of 
peristaltic activity and a dilatation of the intestine from eight to twelve inches 
below the pressure, that pinching of the intestine behind the balloon caused 

a spasticity and great in- 
crease m peristalsis ahead 
of the pressure Our ob- 
servation reverses this 
process m the colon In 
other words, pressure upon 
a ganglion contained m 
the wall of the colon causes 
dilatation behind and spas- 
ticity m the front This is 
our conception of the pro- 
duction of the thm-walled, 
blue, atonic ciecum With 
a mobile cenecum and as- 
cending colon, due to 
faulty fusion, the teimmal event m the embiyologic cycle, we have the ideal 
condition for the derelopment of a long chain of events Beginning with 
loss of tone, due either to advancing }cais, a long strain or a long physical 
illness, we have a loss of the lumbar cuive, wdiich is the shelf on w'hich the 
noimal cKcum lies With the loss of the lumbar shelf we ha\e a tendencx of 
the crecum to piolapse Natuic m her effort to lift uji a jirolajising organ 
starts the giowth of a membiane at the site of the right colic arterx on the 
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Tig 2 — The same change of position of the cecum supine 
and standing except that in this case there is no pericolic mem 
lirane, the cecum descended retains its haustrations and causes 
no symptoms 
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Fig 3 — Ccciim turns iiiuard ind fixed b> adherent appendix 
causes obstruction at site of pericolic membrane when the cecum 
descends when the patient is eicct 


mesentenc side, which attaches the colon tightly to the side wall by a redunl, 
cation of the peritoneum This was first described by Jackson many years L 
and IS generally known as "Jackson's Membrane” As this attachment becomes 
tighter, the colon is rolled to the right and twisted, the prolapsing heavy cscum 

swings forward and to 
the left exaggerating the 
twist This twist so 
pinches the intestinal wall 
containing Auerbach’s 
plexus that ciecal dilata- 
tion with lack of peristal- 
sis follows, and a spastic 
colon f oiiv a I d from the 
point of pressure devel- 
ops This paralysis of the 
ciecal muscular walls due 
as we think to plexus pres- 
sure IS at first intermit- 
tent, occurring when the 
patient is erect and disappearing when prone, making it easy to miss, either in 
loutine X-ray examination or on the operating table 

We feel that here we have the formation of a vicious circle As the 
csecum becomes heaviei the strain increases at its point of fixation, a pericolic 
inflammation due to strain 
tightens the band, so that ( 
eventuall)'- the obstruction 
may become anatomical 
as well as physiological 
There is often a retrocie- 
cal appendix, in many 
cases an undescended ap- 
pendix, which draws the 
caecum sharply up to the 
right, so that that part of 
the intestine which ap- 
pears to be cfficum in the 
X-ray study is really the 

middle of the ascending colon This, the retrocascal appendix, is usua v 
included in the adventitious attachments of the ascending colon 

Actual mechanical fixation of any part of the Ccecum or ascending co on 
intei feres with the direct pull of the longitudinal bands fiom tie norma 
fixed pomt at the hepahe flexure, and so prevents the l.fttng ‘ 

Tins theorv ts based largely on deduct, ons from cl.n.ca ™ 

the opetatmg table and ,n the X-,ay labo.atc.y We have 
many times that it is no longer a cause for remark, that tins 
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Fig 4— Cecum fixed and turned m^^ard by an 
dix: uhen pitient is erect but retaining its havSirat o 
descends as there is no pericolic membrane 
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Tie s — I Showing pericolic membrane incised at its junction 
with the parietal peritoneum II Colon rolled out III Denuded 
surface covered with free omental graft 


unhaustiated, dilated, and thin-walled, appearing to have no muscle, is capable 
of an immediate return in color, thickness and peristaltic activity This 
immediate return of peristalsis upon removal of the plexus pressure must 
disprove the theor}- of Lane that the caecum has become toneless through 
atrophy of muscle from 
livdi astatic pressure, and 
the theoi y that the muscle 
has atrophied through 
tropic changes from long 
toxemia Also this dis- 
proves the theory of ordi- 
nary anatomical intestinal 
obstruction in the ascend- 
ing colon For m all parts 
of the intestinal tract 
a simple partial ana- 
tomical obstruction gives 
rise to increased peri- 
staltic activity and hypertrophy behind rather than atony and dilatation 
With the colon pulled tightly to the left, the assistant holding the flexure 
in one hand and the caecum in the other, the reduplicated peritoneum is 
divided with a sharp knife at the white line, which marks its junction with the 

parietal peritoneum, the 
ascending colon immedi- 
ately becomes straight 
The edges of the longi- 
tudinal incision in the per- 
itoneum are separated 
four or five inches by the 
rolling out of the colon 
which has been com- 
pressed over the right kid- 
ney The caecum immedi- 
ately draws up, regains its 
pink color and contracts 
when pinched between the 
gloved finger and thumb 
We plant in this denuded 
aiea a free omental graft, carefully stitching the omental edge to the edge 
of the peiitoneal incision Intel position of tissue apparently prevents refor- 
mation of the constricting membrane as we have never re-operated one for 
adhesions in a series of more than two hundred cases scattered over a period 
of ten yeais 

These typical cases with the mid portion of the ascending colon rolled to 
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I ir 6 — AlethocI of utilizing spreTcl out meso ippcndiv to co\er 
tkniuled ttct on nicsenter> after division of L'lne Kink 
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t]ie nght and attached to the parietal pentoneiim, would seem ideal for ciecal 
fixation to pi event descent and twist 

We have been unable to find a method of fixation which may not defeat 
Its own object by interfeiing with peristaltic waves which are necessary for 
the emptying of the c.ecum, and prefer to reproduce the mobile CEeciim and 
depend upon external suppoit to pi event the band from reforming 

Oui expeiience has taught us that the prolapsed caecum is comparable 
to the piolapsed stomach it will empty from any position if the whole 
organ prolapses and if peiistalsis is not interfered with by some other cause 
than position 

Wg have become com meed that the symptom syndrome, usually called 
chionic apjiendix”, is almost always due to interference with caecal peii- 
stalsis, rathei than appendicial inflammation In fact we feel that ivithoiit a 
history of shaip attacks accompanied by feiei and vomiting, a diagnosis of 
chionic appendicitis can not be made The reflex stomach symptoms are 
caused in oui opinion by recurring teinpoiary intestinal obstructions, partial 
or complete, due to the twisting of a loaded crecuin o\er a fixed point And 
only those cases m w Inch the unclescended appendix is retrocieca], and its 
deiivei)' releases the colon fixation or m which the appendix alone cripples 
the caecum, is thcic symptomatic cure, following a simple appendectomy 
This condition is easil)'- deinonstiated by gastro-mtestinal study by the 
method of Taylor- He routinely examines the ileoc^ecal coil for mobilih 
as wtII as motility lie makes observations at six, nine, twenty-four, and 

forty-eight boms — both eiect and supine He finds as I wull show you wnth 
slides that llieie is a change of location of the loaded caecum of from six to 
eight inches with a change of position of the patient, that a perfectly normal 
appealing colon wnth the patient supine wull drop to the bottom of the pelvis 
w hen obsei ved standing And he is convinced that a barium enema is entirely 
worthless as a means of diagnosis of most right-sided conditions The first 
sign IS a distinct break m the barium column in the ascending colon wnth a 
mass moiement of the baiium forwaid from the point of break, learing an 
unhaustratecl packed ciecum 

Cluneal H/mAww— Taking foi mmlysis 5 /i consecutive cases diagnosed 
“appendicitis” on wdiich I hai e operated 

One hundred w^eie acute, 51 w^ere sub-acute— these can be disregarded 
Of the lemaining 420 cases, diagnosed “chionic appendicitis” 

Seventy-twm only bad a histoiy of a previous sharp attack 

One hundred and sixty-five had pyloric spasm described as stomaci 

symptoms 

Of these, 8 had duodenal ulcei 

And 38 a diseased gall-bladder discovered at operation and operate p 

at the same time or subsequently 

All had constipation varying m degree 

Seven had history of colitis with occasional attacks of diarrhoea 
All had a spastic colon as demonstrated by the rontgenologist 
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Ihe a])penclix only was lemoved in 202 cases just less than 50 pei cent 
One hunched and eight) -six had a distinct pericolic membrane, crippling 
the cjscal peiistalsis and causing a ccecal block 

Of these, thirty-two had had a pre\ious appendcctonn without S)mp- 
toin relief 

Fifty-eight had the teiminal ileum bound dowui as desciibed by Lane and 
termed “Lane Kink" 

Foul teen had had a pievious appendectomy wuthout symptom leliet 
Seventy-six cases w^ere found at operation to have retroccecal appendix 
In 34 of these the appendix alone was removed, the cnpjiled Ccccum being 
released by its removal 

In 35, a binding dowm ot the mid-poition of the ascending colon by a 
pericolic membrane was dealt with sepaiately 

In 3, an appendix and upper abdominal lesion w^ere found 
And in 4, the appendix, pericolic memb’'ane and upper abdominal lesions 
were present 

^Ye feel that in this series of 420 cases of chionic appendicitis, only 202 
had a right to relief of symptoms if the appendix alone had been removed, 
that in the remaining 218 cases it was necessary to deal wnth the other 
pathology encounteied in order to expect a symptomatic cure My especial 
interest is in the group of 186 cases complicated by the pericolic membrane 
which I think is usually not recognized and not disturbed at operation I feel 
that this condition assoc ated wuth the pathological appendix must be dealt 
wuth just as definitely as gall-stones or ulcer in order to relieve the j^atient 
Closing Discussion — Dr Rea E Smith (Los Angeles, California) Doc- 
tor Jones asked as to the end results of the 220 cases I am embarrassed to 
answer that question I left out end results because my follow'-up is not pei - 
feet I was unable to find any patient in this series in wdiom the symptoms 
persisted after operation But I am sure that must be due to the fact that I 
could not hear from them all How^ever, our office is free from the chronic 
unrelieved patients that w^e had in the old days wdien we did appendectomy 
alone for chronic appendicitis 

In conclusion we believe that the symptoms that w e are accustomed to 
call “chronic appendix” have a larger pathology than appendicial infiammation , 
that simple appendectomy wall cuie less than fifty jiei cent of these cases, 
that these symptoms aie caused by a distinct siiigical disease and arc not to 
be laid to the door of nciii asthenia, and that s)mptomatic relief ina) be 
obtained surgically in the same high proportion of cases as is obtained In 
surgery upon the diseases of the gall-bladdei , the stomach, and the duodenum 
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Discussion Dr Chakus L Gibson New Yoik City, mkI that the 
most astonishimi thing m then ongmai follow-u]) of six years was the shock- 
ing discoveiy of their very bad lesults m chronic cipjiendicitis— if he remem- 
bered correctly, 30 pei cent This led them to investigate why they Mere 
getting such bad results Practically they had no bad results m operations foi 
acute aiipendicitis, that is, the patients coming back after operation for acute 
appendicitis aie practicall}'^ immune from any complaints, and yet here are the 
othei class who come back full of complaints 

They have reduced bad results largely by operating on conditions under 
their right name, that is, they study their cases very much more thoroughly, 
and particularly m the diagnosis of chronic appendicitis in women As a 
mattei of fact, very often they operate on so-called chronic appendicitis 
as a piophylaxis against acute appendicitis Certainly in his hospital service 
he has four times as man}' operations for acute appendicitis in men as in 
women, and yet it is these unfortunate women who get operated on for 
chronic appendicitis 

When a patient comes m with symptoms seemingly pointing to chronic 
appendicitis, they try to get away from that diagnosis as far as possible and 
try to exhaust every other possibility One of the elements is a thorough 
history The service is handicapped by so many foreigners, ignorant recent 
immigrants, a very distinct handicap Some of the bad results have been 
particulaily m those cases whete tliey had been unable to get a full history 
These patients noivadays are thoroughly studied, and studied especially 
fluoroscopically 

A second way m which they had improved their results has been by doing 
a surgical operation He did not call taking the appendix out through a tiny 
hole a surgical operation Some of their earlier results he thought might 
be attributed to that The appendix was simply pulled out and removed 
without any exploration Every operation for chronic appendicitis should 
be an exploratory laparotomy, removing not only the appendix but investi 
gating the rest of the abdomen and remedying the conditions present Many 
conditions can be remedied, especially in women , very often diseased pelvic 
organs that could not be lecogm^ed short of a laparotomy 
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BEZOARS 

WITH THE REPORT OF AN ADDITIONAL CASE OP PHYTOBEZOAR 

By" Urban Maes, M D 
or New Orleans, Li 

A SINGLE case report as the raison d’etre of a clinical paper is rather 
deserving of an apology and certainly deserving of an explanation In this 
instance, however, I believe that my reason is fairly obvious, the desire to 
call attention to a condition which is almost entirely ignored by text-books 
and systems of medicine and which, although rare, is a possibility always 
to be considered m the diagnosis of obscure gastric conditions 

Bezoars are by no means as rare as they were formerly supposed to be 
Fiom I 779 > when the first case (a trichobezoar or hair ball) was reported by 
Baudamant m the Journal de Mcdecin, until 1914, when Matas’ classical 
paper was read, only seventy-six cases had been reported in the literature 
In 1921 Davies reported thirty-two additional cases, and since then others 
have been reported by Barkeley, Carr, Doolm, Harris Herzfeld, Neely, 
Netto and Whitteman, making m all one hundred sixteen cases Hart, m 1923, 
added eight cases of phytobezoar to the five already reported, and since then, 
m addition to the case I am now reporting, others have been added by Hamdi 
(thiee), Portei and klcKinney (two), Tschassownikoff, Larimore (two) 
and Upson, bunging the number of this type to twenty-three 

It is quite probable, as Matas suggests, that the total would be materially 
increased if a canvass could be made among surgeons generally and if the 
many unieported cases which undoubtedly have occurred were thus brought 
to light It is even more piobable that many cases exist undetected, espe- 
cially m lural communities, where X-ray facilities, which offer the only sure 
method of diagnosis, are generally lacking Simon, m a discussion of Hart’s 
papei, called attention to the fact that such foreign bodies may be the real 
explanation of many supposedly inoperable gastric carcinomata which have 
been diagnosed only clinically, and suggested also that they might explain 
many fatal instances of perforation supposedly due to ulcers The latter 
supposition is especially valid in view of the fact that Butterw orth’s case, 
as well as several others repoited, was of this sort, the diagnosis being 
made only at autopsy 

The tcim be/oar is geneially applied to concretions found in the stomach 
and intestines of animals, and the reader who is interested m the historical 
and archeological aspects of the subject is referred to the report of iMatas 
alread} quoted which was lead before the Southern Surgical Association m 
1914 Hair balls oi tiichobezoars are jiai ticularh common m the cow, the 
hoi sc and the cat, espcciallv during the hair-shcddmg seasons Often the^ 
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a^e vomRed or aie passed pei lectum. but even if they aie letanied they aie 
apparently witliout haimful effects This type of be/oar is the one iiiost 
commonly found in humans, and the majority of the reported cases are m 
young girls of the English-speaking laces To date only two cases have 
been reported in males , in the first instance the man ivas found to be chewiiK^ 
his beaid, in the second the man uas insane and when the tumor was 


removed surgically it was found that 
hair played only a minor part, nails, 
wire and other such objects making 
itp Its bulk 

Formerly the common explanation 
of these tumors was the obvious one, 
that young girls with long flowing hair 
u ei e prone to play with it and might 
end by swallowing bits of it, but with 
the advent of universally bobbed 
heads such an explanation is no longer 
tenable, and it will be interesting to 
observe whether the incidence of 
ti ichobezoars will be lessened in this 
generation Some psychic or neuro- 
logic factor IS unquestionably at work 
in such cases as that reported by 
Neely, for instance, in which a patient 
from whom a trichobezoar had been 
removed surgically began to eat her 
hau again before her discharge from the hospital Even more remarkable in 
this regard is the case reported by Harris, in which within fourteen years 
five operations were perfoimed on the same patient for the removal of such 
masses , in the last operation the tumor was found extending into the 
duodenum and weighing two and a half pounds As a rule, however, 
when the psj'-chic factor is ajiparent the tumor contains string, cotton and 
othei materials manifesting a tiuly perverted appetite 

Trichobezoars, unlike phytobezoars, are constantly added to as additional 
hair IS swallowed, and they may attain considerable size, the one reported 
by Davies, the largest on recoid, weighing six and a half pounds They 
may extend into tlie duodenum and detached masses may be found m the 
ileum Digestion is generally good until the mass completely fills the stomach, 
probably because the bulk of the food taken is normally subject to extra- 
gastric digestion, and tlie tumor, being compact, does not absorb it m its 
passage through the stomach Ultimately there is pain, vomiting, com 
stipation alternating n ith diarrhoea, foul breath, anemia and exhaustion 
rather lemarkable and quite umfoim finding in most of the reported cases 
IS that, until the last stages, the patient's nutrition and vigor are only sigi y 
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impaired Death finah} occurs from mamtion, mtestmal obsti action or 
perforation 

Phytolie/oars, oi fruit and vegetable tumors are composed chiefly of 
persimmon, prune or raisin seeds and skins or of celery and salsify fibres 
together with starch granules fat globules, muscle fibres elastic tissue, fatty 
acid crystals and epithelial cells The etiology is obscine and such explanations 
as have been advanced are entirely speculative Both hypoacidit) and hyper- 
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acidity have been sug- 
gested as causes but the 
gastric analyses in the re- 
ported cases are still too 
few and their variations 
from the normal are too 
slight to warrant drawing 
any conclusions from 
them Another explana- 
tion IS that the high pei- 
centage of gum and of 
jiectin ( 14 I ])er cent and 
7 per cent respectively) 
in persimmons favors co- 
hesion, while the muscu- 
lar action of the stomach, 1 ,0 
initiated by the ingestion 
of food, easily molds and compi esses the already coherent mass, the excessive 
muscular activity induced by the consequent acute gastritis then coinpletes the 
j^iocess, so that the tumoi remains intact even after the cohesive substances 
have been removed by the normal digestive mechanism Gi anting the cor- 
rectness of this assumption it is still not clear why the condition should occur 
only m ceitam mduiduals, wOio must comprise suiel} a negligible number of 
those wdio consume these very common foodstufiTs 

The symptom complex is always that of an acute gastiic disturbance, 
with pain w’hich tends to be paroxysmal in character the chief feature In 
most of the repoilcd cases the pain tended to jiersist. though to a minor 
degree, between attacks, and it was both increased and decreased by eating 
In some instances it was little more than a sense of fulness m the ejagastrium 
\ omiting IS not usuall) marked When it docs occur, it is mucous or 
watciy, because the he/oar acts as a ball-vahe m the cardiac opening and 
pi events the lull ejection of the stomach contents The acute jiain on the 
othei hand is due to a similai obstruction at the pdoric opening which 
lesults m the retention of the food within the stomach \s is the case 
with tiichoberoarv the mo^t stiikmg feature of the sxndromc is that in spite 
of the ])crsisiencc and the se\ciit\ 01 the s\mptonis the patients genera! 
health remains good theie is raieh great losv, 01 eight and the nutrition 
IS prone to tcinain unaflected 
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Fig 4 —Same, with filling defect being displaced bj external pressure 
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Two other types of bezoar are classified by Hart, the tnchopbytobezoar, a 
combination of the two varieties we have lust described, and the shellac con- 
cretions, often of large size, found in painters and furniture workers who 
have swallowed the shellac solution used in their work, presumably for the 
sake of its alcoholic content 

Until the advent of the X-ray the pre-operative diagnosis of bezoars 
was seldom made cor- 
rectly, though now, with 
the proper employment 
of this facility, it is almost 
impossible to miss it The 
history is not helpful un- 
less a stoiy of hair-eatmg 
or of the ingestion of cer- 
tain types of food is defi- 
nitely elicited, and this 
does not usually happen 
unless the possibility is 
borne in mind and the 
patient is specifically 
questioned on these points 
The presence of the pal- 
pable mass suggests ma- 
lignancy, though the 
acuteness and duration of 
the symptoms and the 
generally good condition 
of the patient are against 
this It IS always possi- 
ble, of course, that other 
pathology may exist and 
may cloud the issue, as m Larimore's case, in which the phytobezoar was 
entirely overlooked because a previous cholecystectomy with subsequent 
pyloric and duodenal adhesions had destroyed the mobility of the tumor and 
confused even the X-ray findings 

As a lule, however, the radiogiaphic findings are constant and definite 
The mass lies free in the gastric cavity, where it is seen as a shadow or as a 
lighter area amid the darker area of the barium which outlines and coats 
It Under the fluoroscope it can be made to change its position freely 
on palpation Later examination discloses a normally empty stomach except 
for the banum-streaked, freely movable tumor Barium must always be 
administered, for simple anterior-posterior examination does not give con- 
stant findings The efficacy of the X-ray as a diagnostic agent is the un- 
doubted explanation of the increasing number of cases of bezoar reported 
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wthm the last decade, it would be unieasonable to suppose that then mu 
deuce is increasing 

Ihe treatment is essentiall}^ surgical Massage has been advised bat 
it IS obviously unreliable, quite aside from the fact that the possibilities of 
danger inherent m such a method do not warrant its serious consideration 
Likewise digestants do not commend themselves, for it would seem that any 
agent strong enough to affect the tumoi is likely first to injure or even to 
destroy the inoie delicate gastiic mucosa In fairness, however, the case of 
Mills and Simpson, quoted by Hart, must be mentioned, in which a phytobe- 
zoar was dissolved by dilute hydrochloric acid, the diagnosis being confirmed 
both before and after treatment by X-ray examination 

Surgery, theiefore, is the preferred treatment, with tlie technic in the 
mam that of the usual gastrointestinal operation TJie incision shoud 
preferably be along the anterior wall of the stomach, wheie the vascuhniv 
of the tissues is least, and should be sufficiently large to permit the easy 
removal of the tumor Drainage is seldom indicated, though naturally every 
precaution should be taken to protect the peritoneal cavity from the spill 
of the stagnant and often decomposing gastric contents Careful exploratioi 
beyond the stomach is always indicated, and enterotomy should be done if 
additional masses are found in the small bowel I have made no effort to 
figure the operative moitahty in the cases reported since Matas’ paper was 
written, but from casual obseivation Z would say that it cannot exceed 
the 4 per cent stated by him for the forty-seven operative cases reported 
to that date 


Case Rei'Ort — A G, a fiftv-seven-j ear-old ivhite merchant, from one of the rural 
communities of Louisiana, was seen by me m June, 1927, at which time he complained 
of abdominal pam winch had persisted for two and a half ^ears The first attack hal 
been ushered in with acute, cramping abdominal pam, so extreme that relief was finally 
obtained only after the administration of morphia several hours later There had been 
no nausea or vomiting Since that tune similar attacks had occurred at intervals of from 
one to three w^ceks, always U'lth pain the dominant feature , at times the ingestion of food 
or even of a liot drink gave relief, but usually morphia was required In the interval he 
was perfectly well except for some shortness of breath, most evident after meals and 
without relation to phy'sical exertion The general health was good and there had been 


no marked loss of weight 

Phy^sical examination disclosed a small, frcely^ movable mass in the upper abdomtu 
but otherwise rvas entirely negative The condition, largely due to the character of the 
pain, had previously been variously diagnosed as acute gastritis, gall stone colic am 
angina pectoris, but in my opinion the presence of the mass rather suggested nialignmci , 
particularly m view of the patient’s age, though I 'vas obliged to grant that its apparent 
free mobility, the acuteness and duration of the symptoms and the excellence o tit 
latient’s general health were all against this supposition It was not until X-ray e\ani^ 
ination was done that the ti ue condition was revealed, and it is entirely' ue to t le 
cernment of Dr W F Henderson radiologist at Touro Infirmary, that the core 
pre-operative diagnosis of phjtoberoar was made The findings are so typical of all sue 

cases that the report is appended m full 

"At the entrance of the first bolus of barium into the stomach it is ^ 

upon a large oval mass and to pour downward from it, and each succeeding swallow of 
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barium manifests the same phenomenon As the barium is ingested, the stomach fills 
around this globular mass, leaving a punched-out area in the median portion Manipula- 
tion with the gloved hand causes this to pass very freely down to the pylorus, and subse- 
quently It can be forced into the extreme fundus of the stomach, where it remains foi a 
time, only to pass again into the median segment The mass changes its position with 
changes in the posture of the patient, and no incisura or niches in the gastric walls can 
be observed It is believed that were a pedunculated tumor present, traction upon the 
pedicle would compel distortion of the gastric wall It is therefore considered that this 
mass is free in the stomach and is most probably a phytobezoar The duodenal bulb is 
free from pathology, as is the remainder of the gastrointestinal tract It is interesting to 
note that specific questioning of the patient reveals the fact that persimmons were eaten 
on the day from which he dates his illness ” 

The patient later added further details of the onset of his illness While hunting he 
had thrown himself under a persimmon tree to rest and had gorged himself with the ripe 
fruit lying beneath it, afterward drinking copiously of spring water The attack, as pre- 
viously described, had ensued almost immediately 

The further history is without special incident Laparotomy through a left rectus 
incision exposed the stomach and permitted the palpation of the floating intragastnc 
mass, which was removed without difficulty through a typical gastrotomy opening in the 
anterior wall The patient’s recover}'^ was uncomplicated and his cure has been complete 

The mass removed had a verjf foul odor It was dark brown, hard and roughly 
spherical, and exhibited a sort of mosaic appearance due to its composition of persimmon 
skins and seeds held together by some cellular material of undetermined origin It 
weighed 386 grams and measured roughly two by three inches The presence of the 
fruit on the surface showed that the mass had formed promptly after the ingestion of the 
persimmons and that no other material had since been added to it 

Every feature of tins case is tvpical, and had the possibility been borne in mind and 
the patient specifically questioned, the diagnosis could probably have been made, at least 
tentatively, even before X-ray examination was done 

SUMMARY 

1 A case of pliytobezoai is reported, with the idea that the condition, 
though admittedly rare, is being overlooked as a possible cause of obscure 
gastric disease 

2 Trichobezoars (hair balls), phytobezoars (skin and seed balls), tricho- 
phytobezoais (a combination of these two) and shellac concretions are pos- 
sible types of bezoai 

3 These all give use to varying degiees of gastric distress Pam is 
usually a maiked feature and the general nutrition is surprisingly little 
affected 

4 The X-ray offeis the only definite means of diagnosis and its aid should 
be invoked in all instances of obscure gastric disturbance 

5 Suigery is the only safe and effective treatment 
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Discussion Dr Vfrnon C Dwid, Chicago III, remarked that these 
persimmon balls may perhaps be more common m certain regions of the 
country than is generally ajipreciatecl He had seen one which was about half 
the size of an oiclmary building brick, which was removed from the stomach 
He leported that case to the Western Surgical last year, and m the discussion 
there must have been at least fifteen or tw'enty members of the Society who 
had seen cases of that kind although the literature does not report very many 
of them He felt that the further publicity of such facts may be useful in 
early diagnosis and proper understanding of the situation 

Dr Emmet Rixtord, San Francisco, Calif , recalled that the Chinese 
utilized thepimcipleof "siimlia simibbus curantur” long before Hahniiemann 
In fact, it goes back w^ell beyond the Christian era One of their remedies 
w'^as to use bezoar stones which were found in animals as a sovereign reme y 

against cramps 
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ADAMANTINOMA 

By Channing C Simmons, M D 
OF Boston, Mass 

From time to time articles on adamantinoma (adamantine-epithelioma, 
cystosarcoma, adeno-carcmoma, epithelial odontoma, etc ) , appear in the 
literature, and from the few cases reported it would appear that the tumor 
IS comparatively rare As 
but IS often confused with 
bone cysts, benign giant- 
cell tumor, or carcinoma 
Most of the published ar- 
ticles are reports of two 
or three cases with a dis- 
cussion of the origin and 
formation of the tumors 
For a review of the pa- 
thology and a complete 
bibliography, the reader 
IS referred to recent 
articles by Bump^ and 
Murphy ^ 

The present commu- 
nication is based on 
twelve cases seen at the 
Collis P Huntington Me- 
morial and the Massachu- 
setts General Hospitals 
All of these cases have 
been seen or operated 
upon by the author Tn o 
other cases m which the clinical diagnosis of adamantinoma was made were 
observed, but pathological material was not available and they have been 
excluded Microscopic sections from nine of the twelve cases reported were 
available for review, while reports from competent pathologists were obtained 
m the remaining three 

To understand these tumors and recognize the different types, a clear 
knowledge of their formation is necessary The tumors arise m the jaws, 
the lower more often than the upper, from the remains of the enamel organ, 
or fiom the paradental epithelial debris Similar tumors of congenital origin 
aie occasionally seen in the region of the hypophysis (Peet®) In the for- 
mation of the tooth, all parts are of mesoblastic origin with the exception of 
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a matter of fact, it is apparently not uncommon, 



Tic I — Case ii, mile sixty two years of ipe Tumor of o le 
year duration X riy shows cystic tumor in the rimus of the 
low er jaw near the angle The typical appearance h is been some 
what masked by secondary inflammatory changes Death nine 
months later from local extension of tumor ind sepsis (See 
Fig 2 ) 
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the enamel Tin. i. clenved fiom an mfokhng of the eoithehnm .n 

-la formation of the enamel organ being analogous to tharora 

gland Ihe connective tissue suriounding this ingrowth nrnl,fpr.f T ^ 

els of the enamel organ oi the epithelial rests m the immediate vicinity 
also deiived from the infolding of the buccal epithelium The epithel al 
cel s diffeientiate to a greatei or less degiee and the tumors, therefore vlnl 
m their appearance If the epithelial cells are only slightly differentiated and 



Fig 2 — Photomicrograph of Case 1 1 (See Fig i ) The epithelial cells show httle differentiation 
and the nppcnrance of the section closely resembles cancer Columnar cells are seen, and in other sec 
tions from the same tumor, emnieloblasts could be found 


in solid masses, the general appearance microscopically is that of carcinoma 
In certain instances the cells have a glandular arrangement and may resemble 
the malignant adenoma of the salivar}^ glands If differentiation of the 
original epithelial cell to the enamel cell has progiessed farther, the cells are 
cylindrical and star-shaped cells or true enameloblasts are seen 

Although in a given tumor all the cells may be of one type, it is usual 
to find cells presenting all degrees of diffei entiation There is also a cer- 
tain amount of proliferation of the sm rounding connective tissue, and other 
mesohlastic tooth elements are often found un the tumors In fact connective 
tissue proliferation may overshadow the epithelial tumor and the section 
appear at first glance as a fibrosarcoma 

Three types of epithelial cells are described (if Cells of cuboidal shape 
which may present prickles charactei istic of squamous-cell caicmoma, and 
easily be mistaken for that tumor (2) The tall columnar cells having 
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an alveolar arrangement and forming a tumor commonly described by path- 
ologists as cylindroma (3) Stellate cells which are characteristic of the 
enamel organ These three types of cell represent different phases in the 
differentiation of the cells from the original pavement epithelium of the gun 
to the enamel 

In gross, the tumors appear as multiple cysts centrally placed in the jaw, 
varying up to two or three centimetres in diameter and associated with a cer- 
tain amount of solid tissue The 

cysts expand the jaw, destroying 
the cortex If the tumois obtain 


a large size, there is marked de- 
formity and they may present un- 
der the mucous membrane of the 
alveolar process as a fluctuating 
area In the lower jaw thej'^ usu- 
ally arise near the angle 

The impression obtained from 
leading the literature is that the 
tumors are benign and although 
this IS usually true, the growths 
are epithelial m origin and poten- 
tially malignant Bloodgood'* 
states that the tumors do not 
metastasize m the true sense of 
the word, but that implantation 
metastases in the soft parts may 
follow incomplete removal Bump 
found only two cases of glandu- 
lar metastasis 111 the literature 
(Reported by Ewing ) It is prob- 
able that the malignancy varies as 
in cancer according to the amount 
of diflerentiation of the cells, but 
this series is too small to allow of 



Fig 3 — Case 14, female, fifty eight jears of age 
Tumor of jaw of seven months’ duration X ray show 
mg the multiple cystic tumor of the lower jaw 


conclusions being drawn In two of the twelve cases, however, there were 
glandular metastases These occurred late, were regional at first and, m the 
one case m which they were general, dissemination was not demonstrated 
until fourteen years after the onset of the disease Sections of a metastatic 
gland and of the primary tumor were available for study in both of these 
cases In Case II the glands in the neck appeared twelve years after the 
original tumor In the primary tumoi cells of all types could be found, while 
m the gland the cells were more difterentiated This patient is alive with- 
out evidence of disease eight years after resection of the jaw and dissec- 
tion of the glands of the neck (Fig 5 ) In Case VII the tumor in the gland 
was similai to the pi unary growth The tumor w’as of the adenomatous and 
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cystic type with piickle cells, colnmnai cells, and a certain number of enanielo- 
blasts The patient died fifteen years after the tumor was first noticed, with 
metastases m the glands of the neck, and lungs Both of these cases had been 
operated upon several times 

A third case (Case X) presented clinical evidence of metastases in the 
glands of the neck, but his general condition contraindicated operation, and it 
has been excluded as no specimen was available for study 

The tumors are of very slow giovth the average duration of the disease 

in this senes from the 
time the tumor was first 
noticed, until the patient 
was examined at the hos- 
pital being nine years 
The shortest duration was 
seven months (Case III), 
while five were over five 
years, one being twenty- 
five years The individ- 
ual cases vary greatly in 
duration and course In 
Cases I and III, the dura- 
tion of the disease from 
the first symptom to death 
from local extension and 
sepsis was less than two 
years In both of these 
cases the cuboidal type of 
cell predominated, and in 
fact, one was diagnosed 
twice as cancer and twice 
as adamantinoma by the 
same pathologist In Case IV the duration from onset to the last observation 
was thirty-five years Four operations had been performed on this case, each 
followed by immediate lecurrence X-rays had been taken yearly for the last 
ten years and showed no change in the tumor, and operation was finally per- 
formed foi compound pathological fracture of the jaw Microscopic exami- 
nation of the specimen removed at the last operation showed the same 
structure as the tumor removed twenty-three years before The growth 
was cystic m character and the cells almost entirely of the stellate form 

The usual history was that of a tumor of the jaw of slow growth without 
symptoms, wdiich had had seveial minor operations performed on it, followed 
by immediate lecurrence In many instances it was obvious that the correct 
diagnosis had not been made by the physicians previously consulted Several 
of these patients had been treated by dentists on the supposition that the 
cavity seen in the jaw by the X-ray represented a tooth abscess Ten of the 
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Tig 4 — Ci^e 4 fennle fifty si\ jeirs of nge Tumor of lower 
jiw for tliirtj jeTTS Tour opentioiis followed hj recurrence the 
first liiMiig been performed twentj three years previously X rav 
shows compound pathological fracture through the tumor (See 
Tig 5 ) 
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twelve cases had had some previous operative tieatment varying from exti ac- 
tion of teeth or excision and diamage of the cyst, to partial removal Case 
IX had not been opeiated upon but had received radiation treatment with 
temporary improvement 

Specimens from nine of the cases rvere available for review and repre- 
sented types of all tumois described pathologically Certain of the tumors 
were composed of multiple large cysts (Cases IX and XIV) while others 
(Cases V and XI) were inaci oscopically a single large cyst Careful search 



Tig 5 — Photomicrograph Case 4 (See Fig 4) The benign form of adamantinoma The tumor was 
composed chiefly of multiple small cysts The cells are of the coliimmr t>pe 


through the sections revealed stellate cells m all cases The relative propor- 
tions of the types of cell varied within wide limits in the different specimens 
Case IV was the most typical section The stellate cells predominated while 
cuboidal cells were rare In Cases I and III, the tumor was practically solid 
and composed of cuboidal cells having the chaiactenstic appearance of squa- 
mous-cell carcinoma although m certain sections the other forms of cells 
could be found In Case IX the tumor was composed of cysts r arymg up to 
2 cm m diameter, but sections of the more solid portions closely resembled 
microscopically the so-called adeno-caicinoma of the parotid Cases VII and 
XiV were somewhat similar 

Si 1 — There were four males and eight females 

Age — The ages at the time of onset varied fiom thirteen to seventy-three 
yeais Six cases were between twenty and thirty ivhen the tumor was first 
noticed, cvhile six cvere orei fifty One form of this tumor is more commonly 
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jioted m late life but it is difficult to say that careful exanuiiation uould not 
helve deinonsti ated it at an early date 

S.Mwn -Upper jaw-lhree cases, lower )aw_„.ne cases In the loner 
jaw the disease usually anses ,n the body near the angle but any portion ol 
the bone may be involved When seen through the mouth the tumor appears 
as a bulging of the alveolar process, moie marked on the external surface 
often about a sound tooth In the more advanced cases, the disease usually 
extends beyond the midline In the upper jaw tlie tumors often invade the 

antrum but usually extend 
I backward between the 
hard palate which is ab- 
sorbed, and the mucous 
membrane of the nasal 
cavity In the three cases 
111 which the upper jaw 
was involved, the tumors 
had extended beyond the 
midliiie in every instance 
X-;ov Etanniiatwn — 
The X-iay picture wdien 
the disease is situated in 
the lower jaw' is usually 
’ characteristic There is a 
central area of bone de- 
struction and the appear- 
ance IS that of a single 
large or many small cy sts 
Later when the groevth 
has obtained considerable 

TT r f T, f size, the bone may become 

Fig 6 — Cise s, female, thirty three years of age Tumor of ’ ^ nv, 

se\en years’ duration Curettage si": years previous with immedi entirely absorbed TllCSe 
ate recurrence X ray showing tumor of the body of the lower jaw 

extending forward from the angle At operation there a\as one Jj^miors are COIlfuSCd IISU- 
large cyst with some solid tissue in the posterior portion from . 

which the diagnosis was made ally With bcillgn giaut-Ceil 

tumor or some other form of odontoma arising from the mesoblast elements, 
particularly the solid type often spoken of as central spmdle-cell sarcoma, 
but the appearance of multiple cysts is chaiactenstic It is also at times con- 
fused ivith small dentigerous cysts or osteomyelitis In the upper jaw' the 
tumor extends to the antium and the appearance is masked by the surround- 
ing structure 

In all the cases in which the low'er jaw w’as involved, the X-ray w'as 
typical (Cases II, IV, V, VI, VII, VIII, XI, XIII and XIV In Cases 
VI and VIII, the films were not available for review’ but there was a good 
description of the findings 

In the three cases m which the upper jaw’ was involved (Cases I, HI a”' 
IX) it was possible to make the diagnosis from the X-ray m tw’o cases on y 
(Cases III and IX) 
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Symptom's — Theie are no subjective symptoms charactenstic of the dis- 
ease Objectively, there is a tumor of the jaw, centrally placed, with bone 
destruction and if the alveolus has been destroyed a fluctuating cystic area can 
usually be felt on the alveolar process or hard palate In the more advanced 
cases there may be marked deformity, pathological fracture, and symptoms 
caused by pressure on adjacent structures or by secondary sepsis 

The diagnosis is made on the history of a tumor of long duration, and the 
X-ray It is often impossible to make a definite diagnosis in an early case, but 
the probability of the growth being ada- 
mantinoma should be considered in all pri- 
mary cential cystic tumors of the jaw 
Contrary to the prevailing idea, the 
lesults of treatment of these cases as 
regards permanent cure by conservative 
operations were discoui aging Three cases 
(Cases I, III and XI) died of extension 
of the local growth and sepsis, two (Cases 
I and III) after two conservative opera- 
tions, and one without treatment The 
length of life m these cases from the onset 
of symptoms to death was seven years, one 
and one-half, and one year, respectively 
One case (Case VII) died of local 
recurrence and metastases in the glands of 
the neck and m the lungs fifteen years 
after the tumor was first noticed Two 
opeiations had been performed on this case 
Seven cases (Cases II, IV, V, VI, 

VTII, XIII and XIV) had had from one 
to five operations performed, followed by 
a leturn of the disease and were living 
with local recurrence when seen by me from six to twenty-five years after the 
tumoi was first noticed Three of these cases have since had a ladical opera- 
tion perfoimed, one, (Case II) had an excision of the lower jaw with dissec- 
tion of the neck for metastatic glands and is well without evidence of disease 
eight years latei Two other cases (Cases XIII and XIV) had had excision 
of the lower jaw done one year ago and are living without disease at the pres- 
ent time In the one case that had had radiation treatment (Case IX) exci- 
sion of portions of both uppei jaws was done foui teen months ago and there 
IS no lecurrence as yet 

In brief, ten cases had had conservative operations performed, and there 
was a recurrence in every instance Of these, two cases (I and III) are dead 
fiom local extension of the disease and sepsis, and one, (Case VII) of metas- 
tases Although obviously inadequate operations had been performed m 
many instances, m nearly er^eiy case one or more operations had been pei- 
formed by competent surgeons who presumably removed all the visible tumor 
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Pig 7 — Case z, female, thirtj seven 
years of age Tumor of fifteen yeais’ dura 
fion Operated upon four times with recur 
rence Metastatic glands present in the nech 
Photograph of specimen The multiple cystic 
condition can easily be seen The coronoid 
process IS occupied by a large cyst and has 
the appearance of being hypertrophied To 
the right of this is seen the articular process 
Glands of neck removed Living without re 
currence eight >ears later (See Fig 8) 
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Blooclgood advises conseivative opciation but states that leuineucc is 
common unless the operation is veiy thorough 

In light of these results the appropriate treatment would seem to he wide 
local excision, that is, resection of the jaw Recurrences are to be expected 
after conseivative operations, although these are usually local and the tumor 
in the average case is of very slow giowth, the patient remaining apparently 
well for many years Metastases are also more common than is generally 
supposed and the fact that the tumor is composed mainly of well-differenti- 
ated cells IS no proof that it will not metastasize On the other hand, a woman 



I'lG S — Photomicrograph Case 2 (See Fig 7) Section from the gland of the neck shouinf, the 
tumor A cellnlir toiin of adanniitinoma composed chiefij of emmelohlasts and columnar cells 


is very averse to the more oi less mutilating operation of resection of a large 
portion of the lowei jaw, and in young individuals with small tumors the 
conservative operation may be advised if the patient will agree to frequent 
examinations, and radical opeiation if there is recurrence The prognosis in 
the individual case is difficult but I believe the more radical operation , that is, 
resection of the jaw, should be done if the cuboidal type of cell predominates 
m the tumor as this is probably the more malignant form of the growth, and 
It should also be done if the tumor is large On the other hand, if the tumor 
is cystic and the prevailing cell on microscopic examination is the well-devel- 
oped enaineloblast, the probability is that the tumor is benign and any recur- 
rence will be of slow growth and easily recognized Case IV may be cited as 
an example of this type 
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The deformity following resection of the upper jaw is comparatively 
slight It IS possible to fit a plate closing the defect in the hard palate, obvi- 
ating the difficulty with phonation and mastication Following the resection 
of the lower jaw, the deformity is greater but m certain instances a prosthetic 
apparatus can be fitted, while in others a bone graft may be inserted to fill in 
the defect 

ABSTRACT OF CASES 
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Casl I— Male, fifty-three years Tumor of left upper jaw of one year duration 
Examination showed a tumor of the left upper alveolus from incisor to second molar 
Patient operated upon and a large amount of tumor tissue removed Radium inserted 
into cavity There was slow 
recurrence and patient died 
of extension of the local dis- 
ease six years later Patho- 
logical examination showed a 
tumor containing numeious 
small cysts In the first speci- 
men removed the typical stel- 
late enamel cells could be 
demonstrated, but the bulk of 
the tumor was composed of 
masses of cuboidal cells A 
few cells of cvlmdrical tvpe 
could be found in places In 
a second specimen, removed 
three years later, no enamel 
cells could be found 

Case II — Female, thir- 
ty-seven years Tumor of the 
lower jaw of fifteen years' 
duration Had been operated 
upon unsuccessfully four 
times Examination showed a 
centrally situated cystic tu- 
mor in the left lower jaw, 
extending from the middle of 
the bodj to the articulation with bone destruction Gland 4 cm in diameter at the bifur- 
cation of the carotid Two-stage operation with radical neck dissection and later resec- 
tion of one-half the lower jaw Pathological report of both tumor of jaw, and gland 
showed cells typical of adamantinoma All types of cells were seen but less differentiated 
forms predominated Living without disease eight years later 

Casf III — Female, seventv-three jears Tumor of left upper jaw four months Had 
been incised Examination showed multiple cjstic tumor in the left upper jaw extending 
backward on the hard palate X-raj showed increased densitv in the antrum At oper- 
ation an extensive tumor was found abo\e the hard palate and below the nares extending 
into the antra on both sides A large amount rcmoied bj inorcellation and seeds of 
radium emanation inserted Growth recurred in six months and did not 3 leld to radiation 
thcrapi Patient died about one 3 ear after operation Pathological examination of the 
tumor showed solid masses of cells of cuboidal t\pc wdiich m places resembled celin- 
droina a few areas jireseiited the lijncal stellate cells of the enamel organ 

Cast lY— Pcmale, fifu-six lears Tumor of the right lower jaw' for thirte jears 
Patient had had four previous operations, two of which had been extensive Examination 
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Fig 9 — Case 13 male, thirty one jears of age Tumor of 
lower j-iw SIX years Local excision three 3ears ago with imme 
dntc recurrence X ray of lower jaw The multiple cystic tumor 
can he seen near the symphysis Tliere are large cysts extending 
HI the body to the angle on both sides (See Fig 10 ) 


CHANNING C SIMMONS 

showed a centrally placed tumor in the right lower jaw near the center of the body with 
a pathological fracture of the jaw, compound into the mouth with resulting osteomjelitis 
The jaw was resected and microscopic examination showed a tumor identical with that 
removed twenty-three years before Columnar cells and stellate cells predominated 
Case V— Female, thirty-three years Tumor of the right lower jaw removed seven 
years ago This recurred one year later and has slowly increased in size Right lower 
molars have been extracted Examination showed a fluctuating cjstic tumor m the 
alveolar process, occupying the posterior part of the ramus of the right lower jaw 
X-ray showed bone destruction of the ramus of the jaw and the appearance of a multilocu- 
iar cystic tumor Operation — resection of portion of lower jaw containing tumor Path- 
ological examination adamantinoma Many large cysts and tumor cells, mostly columnar 
ti pe, suggesting cylindroma In places a few stellate cells 

Case VI Female, thirty-eight years Two years before admission tumor appeared 
near the sjmphysis of the lower jaw, extending to both sides of the midline The teeth 
were extracted Examination shovv^ed a medullary tumor at the symphysis X-ra\ 
'■howed bone destruction and the appearance of multiple cj'sts Operation advised, and 
anterior portion of lower jaw removed bj' surgeon in another citj^ Recurrence one year 
later Pathological report only Adamantinoma in which the columnar cells predom- 
inated, but portions of the growth showed typical stellate cells with manj’’ large cjsts 
When last heard from, two years after excision, there had been a recurrence of the 
growth Further operation was advised 

Case VII — Male, thirty -seven vears Tumor of the right side lower jaw twelve 
years Two incomplete operations Glands removed from neck two weeks before admis- 
sion, show'ed on pathological examination adamantinoma Examination — a centrally 
placed cvstic tumor occupying the lower jaw from the angle on one side to that on the 
other Much deformity Hard glands along anterior border of sternomastoid to the 
clavicle on both sides of the neck No treatment Three v'ears later glands and tumor 
had both increased in size and there was evndence of lung metastases Patient died one 
month later or fifteen years from the time the tumor was first noticed Pathological 
report of tumor of jaw and gland shovv'cd same ty^pe of adamantinoma There were 
many small evsts, tlie prickle and cuboidal cells predominated 

Case VIII — Female, forty-two years Twelv’e y'ears before examination tumor 
appeared in left lower jaw This was of slow growth but had been much more rapid m 
past four y'ears and had been incised and curetted a short time before admission to the 
hospital Examination showed a centrally placed tumor in the left side of the lower jaw 
extending from the incisor tooth to the angle In places this was fluctuant X-rav 
showed a centrally placed tumor with bone destruction and the presence of multiple 
cy'sts Operation — a portion of the jaw containing the cysts was excised Pathological 
examination showed a miiltilocular cvstic tumor with a small amount of solid tissue con- 
taining columnar cells and a few stellate cells The appearance was typical of adaman- 
tinoma of the cylindroma type Letter received from patient five years after operation 
stated that the growth had recurred She refused further treatment 

Case IX— Female, sixty-eight years Tumor of the upper jaw of six vears dura- 
tion This had been previously treated bv"^ X-ray^ vvuth some diminution in the rapiditv 
of the growth at one time Tumor had increased rapidly in size in the past vear Exam- 
ination showed a cystic tumor 12 cm in diameter in the upper jaw extending from the 
legion of the first molar on the left to a similar position on the right Both antra were 
involved and the nasal cavity obliterated Blood pressure 300 X-rav rather unsatisfac- 
tory but showed a multiple cvstic tumor occupying both upper jaws Operation- 
resection of the tumor with a greater part of both the upper jaws Pathological exami- 
nation — cystic tumor microscopically containing cells of cylindrical type characteristic o 
adamantinoma In the greater portion of the tumor, the cells had an adenoma- 
tous arrangement 
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Casl X— Male, si\tj-five jears Tumor of right lower jaw for four jears One 
previous incomplete operation Examination showed tumor of the right lower jau near 
the angle, centrally placed and presenting multiple cjsts There was a gland 4 cm m 
diameter hard, somewhat fixed at the bifurcation of the carotid This patient had 
prostatic hypertrophy, myocarditis and bronchitis He was not considered a suitable case 
for radical operation and, therefore, the diagnosis has not been confirmed bv microscopic 
examination One year later following X-ray treatment the gland m the neck vas 
smaller but the tumor of the jaw showed no change 

Casf XI — Male, sixty-two years Tumor of the right lower jaw one jear Teeth 
had been extracted Examination — at the region of the third lower right molar was 1 
sinus extending into a cystic tumor of the jaw, centrallj placed X-ray showed central 
tumor apparently composed of multiple cysts situated just anterior to the angle of the 
jaw Patient received no treatment and died nine months later Pathological exam 
Illation showed solid masses of the cuboidal type of cell 

Case XII — Male, fifty-two 3ears Tumor of the right upper jaw for ti\entj-five 
years First consultation with a plusician wms ten jmars previous to his admission to 
the hospital The tumor of the upper jaw had formed an abscess several times in the 
last tivo years Examination showed a tumor of the right upper jaw situated external 
to the antrum and extending from the canine to the molar tooth X-ra> showed the 
tvpical appearance of an adamantinoma of the upper jaw There w'ere multiple cjstic 
cavities destroying the bone X^o operation was performed and the patient died twelve 
years after observation of intercurrcnt disease The tumor of the jaw had changed but 
little during this time 

Case XIII — Male, thirtv-one \ears Colored Tumor of lower jaw originating 111 
the right bodj of six years duration Growth excised without resection of the jaw three 
tears ago Examination showed a large tumor occupting the lower jaw and extending 
from tlie angle of the left to a similar position on the right This was centrally placed 
and there were areas of fluctuation to be felt over the alveolar process X-ray showed a 
multiple cj'stic tumor Operation — excision of the entire lotver jaw, the bone being 
divided anterior to the angles Pathological examination showed the tumor to be 
chieflj cvstic but in places the tvpical stellate and columnar cells of adamantinoma 
could be seen 

C\sn XIV — Female, fiftj'-eight jears Seven months before admission noticed 
tumor of the left lower jaw Teeth were extracted shortly after by dentist on the diag- 
nosis of alveolar abscess and osteomyelitis Examination showed a smooth swelling 
occupj mg the left half of the low'er jaw X-ray show'ed the tumor composed of multiple 
cjsts which were typical of adamantinoma Operation — resection of the left half of the 
lower jaiv from the sjmiphisis to the angle Pathological examination — adamantinoma, 
chiefly cvstic A few stellate cells but niajoritj of the cells w'ere of the c\lindroma tjpe 
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CANCER IN AND ABOUT THE MOUTH 

A STUDY OF TWO HUNDRED AND ELEVEN CASES 

By Vilray Papin Blair, M D , James Barrett Brown, M D 

AND 

Nathan A Womack, M D 
OF St Louis, Mo 

FnOM Tlir nUABTMENT OF SUnGFUl OF WASHINGTON ONIimSITl SCHOOL OF MEDICINE 

This survey was not undertaken as a basis for any broad conclusions 
but rather to check our own work and results We do not speak of cures, but 
believe that if we can add 
one year of healthful 
comparatively comfortable 
activity to the life of a 
useful man we have made 
a real accomplishment 
If a patient dies as the 
result of a sincere attempt 
to eradicate cancer, it is a 
bad mark against surgery, 
but economically it is no 
disaster If after complete 
relief from a mouth can- 
cer, the patient is later 
carried off by a recurrence 
in some vital organ, he 
has had not only the bene- 
fit of the extra span of life, but has also been spared a much worse form of 
death, namely, from unconti oiled cancer of the mouth 

This presentation is facilitated by assuming the following growth sites 
out these regional distinctions were noted chiefly because of their relation tc 
tieatment, plan of operative attack and prognosis 

Cancel does not love rules, but it has piefeiences of location which in 
tuin seem to influence diiection of growth and, to some extent, quality of 
malignancy Extension will occur from one area to another, but the site of 
the primary appearance here defines the location There seem to be some 
general tendencies as to the direction in which the extension will occur 

The anatomical locations are (i) buccal cavity mucosa, (2) hp, (3) 
tongue and floor of the mouth, (4) face (5) pharynx and tonsil, (6) ’neck, 
and (7) accessory nasal sinuses and nasal passages 

(i) The buccal cavity mucosa gioup includes giowths of the gums and 
palate, often classed as cancer of the jaw, a classification that we disregard 
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ecciust the hone involvement is accidental and only incidentally influence, 
the plan of attack kletastatic caicinoma of the jaw has been noted three 
times, once fioni the lectum and twice from the breast This buccal cavitv 
mucosa division also includes those giowths which have originated from 
within, but have peiforated the cheek 

(2) The tiue up cancers arise from the exposed verniihon border In 
this gioup are included those cases which came to us with healed bps, the 
result of operation, radiation or pastes, but with metastatic growths in the 
neck These have been fairly frequent and there have been some patients' 



I'lG 2 A — Cisc II 


Pig 2B — Case II 


who, when questioned, at first failed to remember that they had had a sore on 
the hp tieated yeais previous to the appearance of the growth in the neck 

(3) Tongue, both oral and pharjmgeal parts, and flooi of the mouth 
Growths of the floor of the mouth are grouped with the tongue, both on 
account of the frequency of the double involvement and of the therapeutn 
indications The flooi of the mouth is less frequently involved from the 
gums than fiom the tongue, and further, a growth on the gum is usually 
desti oj^ed with a soldering iron, while the tissues of the involved floor of the 
mouth 01 tongue demand deep lemoval 01 radiation From the tongue, a 
growth may extend uudely into the cheek, fauces or pharynx, usually invading 
these tissues behind the alveolar pi ocess 

(4) Face, squamous-cell carcinomata arising from the skin, not including 
growths perforating from the deep stiuctures 

(5) Phaiynx and tonsil, growths arising in the oral pharynx 

( 6 ) Neck, including tumois arising deep m the neck in patients m whom 
no primary site could be found Tieves poi nted out the possibility of pri; 

* The paradental epithelial cell remnants (paradental debris of Malassez) 

stbly be the starting point of some malignant growths but we have found no definite 

evidence on this point 
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mary neck growths arising from epithelial lemnants, but oui observations arc 
leading us to an increasingly strong belief that the majority of them are 

metastatic from unrecog- ir-r-Trg; — — 

nized growths in the up- ^ r, ^ ^ ’I 

per alimentary or respira- r J r ; ‘ I 

tory tracts ^ "J 

(7) Accessoiy nasal „ 

sinuses and nasal pas- T ‘ % ' ' 

together with the >' ’Cf k' -y ^ ‘ <-*i 

naso-pharynx t:,./,; -‘.-Aif&O 'H iSV'^ 

We have also found it ^ 

convenient to distinguish «?/y 

four arbitrary stages of 'V. 

growth as noted at the J "* • " *1 

first examination (i) 

Eaily Growths of rela- ’‘-C? "''V. ''-C'''"! *, 

tively shoi t duration and ^ ^ ™ 

1 ,1 Fig zC — C ase II 

where there is no gross 

evidence of glandular involvement These are frequently small enough for 
apparently complete excision for the biopsy Thei e wei e only ten in this stage out 
of a total of two hundred and eleven cases (2) Medium More active growths, 
still not of great size nor involving tissues difficult to eradicate kdany of these 
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Fig zC — C ase II 
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eyjPSiV'"*'’!' parents have enlaiged re- 
gional glands Stages i 
and 2 are regarded as be- 
longing to the likely cui- 
able class There were 
thiity-five 111 this stage 
^ 2 i) Advanced This stage 
includes giowths which 
from their size or from 
tissues involved render 
the treatment more haz- 



and seienteen in th:s 

Fig zD — C ase II ^ ^ 

stage (4; I nopcrc^-^is: 

Giowths too far advanced foi any prolonged relief to be expected rescrc. 
of the type of tieatment A few are included in this stas^e because cr 
cal disability, aside from the carcinoma Radiation in some rVrr: -nas r:svl " 
most of these patients There were forte -nine in rids s'csre- 

Although there can be no fixed lines demarisxnc rj:s' r — r'"'* 

classification has proeed of practical use. as :: sfr.-s= - ""V 
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Fig 3A — Case III 


from clinical findings The size, the duialion, the rate of giowth the his- 
tology and the condition of the patient aie all given consideration in sum- 
ming up the prognosis and in planning tieatment No one criterion has been 

found to offer a basis of 
prognosis accurate enough 
to present a percentage 
plan to the patient of his 
chances of life 

Some of the advanced 
and inoperable cases have 
not had biopsies, and 111 
a few others, the micro- 
scopic sections were not 
available An attempt has 
been made to grade these 
growths according to 
Broder’s classification 
(Figures 13, 14, 15 and 
16) In some cases sev- 
eral slides have been stud- 
ied , the ones from the biopsy, those fiom the specimen at the operation and 
those from the regional glands In some of the earlier cases, biopsy was 
rather avoided for fear of spreading the disease, but we now feel strongly 
that there are advantages in the pie-treatment microscopic study that out- 
weigh the dangers By the 
total removal of small 
growths, or by the use of 
the cutting cautery for 
biopsy combined with ra- 
diation, the dangers of 
implantation must be ma- 
terially reduced 

Throughout this sei les, 
an attempt has been made 
to correlate histology with 
the other factors, taking 
into account cellular dif- 
ferentiation, mitoses and 
the distribution of the 
cancer cells, but individ- 
ual ideas influence microscopic grading perhaps much as they do in deter- 
mining clinical stages While it may be claimed that one cell or a small group 
of cells may prove malignancy, various stages of differentiation may often be 
demonstrated in a single section This necessitates a fairly thorough examina- 
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Uon and final balance of the chfTeientiated and nndifieientialcd cells in dctei- 
inining the gioup Tn cpite of these uncei tainties, it would appeal quite ceitain 
that theie is a definite relationship between the stage of cellular diffeientiation 
and the virulence of the individual giowth Theiefoie, this lattci has a bear- 
ing on piognosis and on the charactei and extent of the tieatment 

Our clinical obseivations ovci a much laigei senes have led to the lathci 
definite conclusion that man}' giowths aie foi a time held in lelative abeyance, 



lotal graded — 158 Grade 1 — 24 
Grade II — 4s 
Grade III — 28 
Grade IV — 63 


Stage 

Earl> 

1 

Medium 

Advanced 

1 

Inoperable 

Buc cav 

2 

16 

41 

17 

Lip 

3 

6 

20 

6 

Tongue 

3 

7 

25 

7 

Face 

2 

4 

11 

I 

Pharynx 



8 

6 

Neck 


I 

5 

8 

Antrum 


I 

7 

2 


10 

35 

117 

49 


Total — 21 1 


but later take on much more rapid growth, if not a leal increase 111 malig- 
nancy The opportunities to make early and late microscopic examinations 
on the same growth are relatively rare, but this senes shows a highei per- 
centage of growths of Grades 3 and 4 m the advanced and inoperable cases 
than in the early and medium cases In drawing this conclusion, changes of 
only one degree were not considered of worthy note (Table I) 

We have observed a type of growth that occurs in the mouth that very 
closely resembles cancer in its clinical progiess and its outcome, but in which 
repeated microscopic examinations do not show the typical breaking thiough 
of the epithelial cells, which is considered necessary in the definition of can- 
cer These might rightly be considered as a precancerous stage, and in several 
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a bieakmg thiough of the cells has been demonstiated in a very small aiea of 
a relatively large giowth However, seveial have grown for long period'- 
of time, have attained large size and have accomplished great destruction with- 
out any hieaking-through being demonstrated (Case I ) 

When carcinoma could be demonstrated in the glands, the degree of 
malignancy neaily alwa3'^s approximated that of the primary growth The 
glands weie giaded one grade lower seven times, one grade higher four 


Table II 


The grade of the metastatic growth rather closely followed that of the primary tumor 
Of 1 14 gland examinations, 65 were found to be carcinomatous 
Of 65 glands with positive carcinoma, 60 were graded 
Of the 60 graded metastases 


7 were Grade I — Of these 


6 came from Grade I primary growths, 
I from a Grade II growth 


9 were Grade II — Of these 


7 came from Grade II primary growths, 
2 from Grade III growths 


14 were Grade III — Of these i came from an ungraded primary growth , 

I from a Grade II growth, 

8 from Grade III growths , 

4 from Grade IV growths 

30 were Grade IV — Of these 8 came from ungraded primary growths, 

I from a Grade II growth , 

3 from Grade III growths, 

18 from Grade IV growths 

I undifferentiated growth m a lymph-node came from a primary adeno-carcinoma of 
the tongue 

4 were not graded — 2 from ungraded growths, 

2 from Grade II growths 


In 49 glands, no carcinoma was found Of these 

I was from an adeno-carcmoma of the cheek, 

7 were from ungraded growths , 

9 were from Grade I growths , 

15 were from Grade II growths, 

8 were from Grade III growths, 

9 were from Grade IV growths 

times, and two grades highei one time Gkindulai metastases appearing long 
after the apparent eradication of the primary growth were practically always 
of the third or fourth grades , and, where the data was available, were found 
to have come from growths of original high malignancy No malignancy was 
found in fort3Mime out of one hundred and thirteen gland examinations , but 
this does not necessarily mean that these glands were not affected When 
cancer nas microscopicall3’^ demonstrated in the glands, there Avere seven 
Grade i, nine Grade 2, fourteen Grade 3, and thirty Grade 4 Of five that 
were not graded, one w'as a very malignant adeno-carcinoma from the onh^ 
adeno-carcmoma of the tongue in the series (Table II ) 
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In most Ctises, the glands weie lemoAcd by ladical block dissection fbe 
faiUne to demonstiate nietastases microscopicall} does not mean necessaiily 
that there \\as no glandulai involvement Results aie, of couise, bettci in 
the group where no carcinoma was demonstiated. hut there ate cases in the 
senes which show that undiffei entiated caicmoma, even aftectmg the glands 

Tarlc III 


Longevity Rchltvc to L\mph-uodc Injcctiau 


Grades 

No carcinoma 

I 

II 

III 

IV 

Alive 1-5 years 

17 

2 

0 

i 2 

5 

Alive 5-12 years 

10 


I 

5 

I 

Post-operative deaths 

6 

2 

1 

4 

7 

Treated cases, dead later 

8 

2 

3 

I 

5* 

Treated cases not traced 

7 ; 

I 1 

2 

2 

I 


48 

7 

1 

9 


■1 


* One suicide 

/> 

of the neck, is not an absolutely hopeless situation However, these cases 
call for the most extensive removal See Cases II and X Thei e n ei e seven 
Grade 3 cases that had glandulai nietastases still alive thiee, four, seven, 
seven, eight, eleven and twelve years after treatment, six Giade 4 after one, 
one, two, three and a half, four and seven yeais, and one Giade 4 case that 


Table IV 

Longevity Relative to Stage and Grade of Primary Growths 



Stage 

Grade 


Early 

Medium 

Advanced 

I 

II 

III 

IV 

Alive 1-5 years 

2 

12 

23 

8 

8 

6 

8 

Ahve 5-12 years 

3 

9 

8 


7 

5 

I 

Post-operative deaths 

I 


28 


3 

8 

1 1 

Treated cases, dead later 

I suicide 

32 


8 

6 

13* 

Treated cases not traced 

y 

8 

II 


8 

2 

6 


9 

29 

103 

24 

34 

27 

39 

Per cent cured or well 

66 

72 4 

32 1 

50 

43 

40 7 

23 


* Eight refused treatment or went elsewhere for it 

t Forty-three per cent if the post-operative deaths are not counted 

Twelve more patients have been added to the 1-5 year group since this table was made 

lived three years before a lecurrence (See Cases II, III, IV, V, VI, 
VII, VIII and IX Tables III and IV ) 

The results of treatment can best be shown m tabulations Theie is a 
very high operative mortality, an average of 21 5 per cent according to the 
number of patients In thw senes, one hundred and eighty-nme major oper- 
ations were done on one hundred and thirty patients All but one of the 
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post-operative deaths occurred in advanced cases where very radical oper- 
ations were done, and the growths m nearly all of the cases were poorly 
differentiated ones It seems that the faithei back in the mouth and pharynx 

the operation is earned, 
the higher the mortality 
This may be due in part 
to the increased inability 
to get rid of mouth secre- 
tions, either externallv or 
by swallowing, which pre- 
disposes to respiratory in- 
fection Stamina on the 
part of the patient and 
constant efficient attention 
b)'' the nurse do make for 
better results Some pa- 
tients fail to give any help 
of themselves When tra- 
cheal tubes are in place, 
expulsive coughing occasionally through the day will do more to clean out the 
trachea and bronchi than anything else, but it has been impossible in some 
instances to keep the airway clean by any means, including suction Radiation 
to temporarily stop the sal- 
ivary flow has been consid- 
ered, but not tried so far , 
because, in spite of the 
annoyance of it, it often 
seems to be the one thing 
that keeps the total secre- 
tion movable so that it 
can be gotten rid o f Death 
occurred nineteen times 
from pulmonary compli- 
cations, three times from 
cardiac complications, 
three times from hemor- 
ihage Of four cases in 
which the common or in- 
ternal carotid arteiy was 
tied four died Two of 
(Table ) 

Of the treated early cases, 66 per cent are supposed to be cured Of the 
treated medium cases, 72 4 per cent are alive , and of the treated advanced 
cases 32 per cent are known to be alive and nithout known recurrence Of 
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Fig 4B — Ca^e IV 

these, however, apparently died of pneumonia 



Fig 4A — Case IV 
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those advanced cases that survived opeiatioii. the peicentagc still alive is 
43 pel cent f 

The percentages of living patients without known lecunence, with giowths 
of Grades 123 and 4, aie 50 pei cent , 43 pei cent , 40 7 pei cent and 23 
pel cent respectively Untieated cases do not figuic in these peicentages, hut 
those lost tiack of aie counted No lepoits could be obtained on foity- 

Tahi i: V 


Post-operative deaths 29 

Stage of growth 28 advanced 

I early 

Grades Grade I 3 cases 

Grade 11 8 cases 

Grade III 8 cases 

Grade IV 1 1 cases 

Ungraded 4 cases 

Cause of death 

Pulmonary complications 19 

Cardiac complications 3 

Secondary hemorrhage 3 

Common or internal carotid ligation (2 from \ neumoma) 4 


Death occurred from i to 42 days aTcr of eration 
Average time of death — 10*4 dajs after oj eration 



Total 

cases 

Radical 

operations 

Neck 
diss j 

1 



Total no 
oper at separ 
times 

Buccal cavity 

76 

i 

53 

44 

I 

14 

26 5 

76 

Lip 

35 

22 

21 

2 

9 

31 

Tongue 

44 

26 

23 

7 

26 9 

42 

Face 

18 

12 

4 



14 

Pharynx 

14 

8 

6 

3 

37 

10 

Neck 

14 

6 


2 

33 

6 

Antrum 

10 

8 

I 

I 

12 5 

10 

1 


211 

135 

99 

29 

21 5 

189 




1 


(Average' 







p -oper 







death 







rate) 



The post-operative death rate according to the number of operations is of course 
lower than that according to the number of patients 


one patients Of these, twenty-eight aie piobably dead and thirteen aie 
possibly alive 

There are seventy known deaths other than the post-operative ones Of 
these, thiity-four had been treated by operation and radiation and thirteen 
by radiation, sixteen refused treatment or were sent home for radiation, 
seven were untreated Subsequent death fiom cancer is recoided in twelve 
or fifteen cases All but three of these cases were advanced or inoperable, 

t Most of the late reports on the patients have been obtained by the Social Worker 
on the Surgical Service 
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and there were four Grade i growths, ten Grade 2, seven Grade 3, and 
twenty-one Grade 4 

Case I — Male, fifty-nine, white Three years before admission, the patient’s lips 
became painful and reddened, and he noted a lump in his cheek One year ago, lips and 

growth on right cheek became 
worse He was given else- 
where four radium treatments 
and “electric destruction” 
three times 

Upon admission, the epi- 
thelium of the lip was found 
to be reddened, thinned-out, 
cracked and painful There 
was a widespread, smooth 
leukoplakia over the right 
cheek as far back as the mo- 
lar region In the molar 
region, there was a papillo- 
matous ulcer one and one- 
half centimetres in diameter 
The edges were firm and 
everted, but not as hard as 
IS usually seen in cancer The 
process extended into the up- 
per fornix and because of 
thickening and an abscess deep m the cheek, the mouth could not be opened over one and 
one-half centimetres On the outside, there was a dome-shaped induration over the centre 
of the cheek with a small opening draining pus from deep within the cheek 

The specimen removed showed a verrucous growth one and one-half centimetres 
in diameter The borders were 
fairly well demarcated, but 
IV ere found to extend down 
into the ulcerated area in the 
cheek The microscopic pic- 
ture resembled a benign papil- 
lomatous growth rather than 
a true cancer, as may be seen 
in the microphotograph It 
was because of this picture 
that three biopsies were done 
before radical operation vv^as 
instituted (Figure i ) 

Case II — Male, fortj- 
six, white The patient no- 
ticed a small tumor m the 
floor of the mouth three 
months before his admission 
to the hospital He had re- 
ceived no treatment 

Examination shovv'ed a 
smooth, flat ulcer in the left side of the floor of the mouth, not more than one centimetre 
111 diameter No enlarged regional Ivmph-nodes- were felt Without previous biopsj, 
because we had learned to regard this clinical picture as denoting high grade malignancj, 
an excision of half of the tongue was done, followed four months later by a left neck dis- 
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section Two A cars later a nght neck dissection was done, on aceoiinl of lecnnenee on 
this side The photographs were taken scNcn jears after the fust operation, and show 
the extremclv radical neck dissections that are done on these eases (Figure 2, A and B ) 
Palhologv —IhL tjpc of giow'th this tumor illustrated may be seen m Figure 2 C 
The cancer cells are very 
poorly differentiated and mi- 
toses are abundant The pri- 
mary growth has been given 
a Group 4 grading In Fig- 
ure 2 D, taken from one of 
the regional glands, there are 
tw'o areas distended wnth can- 
cer cells and surrounded by 
adenoid tissue klitoscs arc 
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not as frequent as in the ini- 
tial lesion, but even here dif- 
ferentiation IS not especialh 
good From a study of this 
and other areas, the gland 
metastases have been given a 
Group 3 grading 

Case III — Male, fifty- 
one, white One 3 car before 
the patient was seen, he no 
ticed a blister at the muco-cutaneous border of the right lower lip near the angle Four 
months later a mass appeared beneath the right jaw 

Examination showed an ulcer at the corner of the right lower lip 2x1 centimetres 
The ulcer w’as shallow, with a dry, gray base and with hard everted edges A nght 

submaxillary lymph-node was 
- --'j large, hard and movable 

-4^* L A right neck dissection 

w^as done, w'lth a large V- 
shaped excision of the ulcer 
The patient is W'ell now, eleven 
years after the operation 

Pathology — Figure 3 A 
is taken from the primary 
growth There is abundant 
keratinization present The 
marked inflammatory reaction 
present is perhaps due to the 
proximity of the ulcer. Grade 
3 Figure 3 B is from one of 
the regional lymph glands 
The normal architecture of 
the gland has given way to 
the extensive carcinomatous 

proliferation Differentiation 
IS not as complete as in the primary lesion There is practically no hyahnization and 

numerous mitoses may be seen Fairly extensive fibrous tissue proliferation is present 
This gland has been graded 3 i >- *• 

1 ^^hite Three and a half years before admission into the 

hospital, the patient noted a small ulcer beneath the tip of the tongue This was exuseO 
locally and was said to have been diagnosed microscopically as a benign lesion Ther« 
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was a recurrence within two months For the last nine months before admission, there 
had been considerable bleeding and pain 

Examination showed a large uleer involving the entire under-surfaee of the tongue 
and a portion of the floor of the mouth on the right side The edges were hard, eve’ ted, 

tender and bled easily upon 
manipulation There was a 
mass in the upper left part ot 
the neck fixed tO the jaw 
Following a low tracheot- 
omy, there was simultaneous 
bilateral upper neek dissection 
and removal of the tongue 
and floor of the mouth, and 
deep cauterization of the body 
of the mandible 

Seven years later, a new 
focus developed m the larjnx 
that apparently was unrelated 
to the previous growth In 
spite of treatment, the process 
extended deep m the neck 
Pathology — In Figure 4 
A, very little hj’alinization is 
seen In spite of the spindle 
shape of the cells seen in this area, this tumor has been given a Grade 3 Other areas 
from the tumor showed even poorer differentiation with marked invasive properties 
Figure 4 B shows an earlv metastasis to a regional Ijmph gland The clear cancer cells 
may be seen surrounded by fairly normal lymphoid tissue 
Case V — Male, forty- 


eight, white The patient had 
noticed a lump on the tongue 
five years previously which 
was then excised He sought 
treatment for a recent recur- 
rence 

Examination upon admis- 
sion showed a hard, red, 
ulcerated area involving most 
of the upper surface of the 
tongue The edges were 
everted and showed a tend- 
ency to bleed The tongue 
W'as hard, swollen and tender 
There were palpable glands 
m both submaxillar}’ triangles 

A tracheotomy was done 
followed b} a complete re- 
moval of the tongue vvnth an 
upper neck dissection on both sides The patient returned at later dates for lower neck 
dissections on both sides, and for excision of a small nodule just above the clavicle that 
proved to be inflammatory in origin 1 The patient is well now and able to continue his 
profession as a phvsician twelve vears after the operation 

Pathology — Figure 5 A, from the primar} growth, shows good differentiation 
of the carcinoma with tendency toward pearl formation There is a widespread 
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inflammatory reaction due, no doubt, to the proximity of the area seen here to the 
ulcer Grade 2 

Figure 5 B shows early invasion of a regional lymph-node Differentiation is not 
quite so good as in the primary lesion The large pale cancer cells may be seen sur- 
rounded by adenoid tissue con- 
taining dilated lymph spaces 
Grade 3 

Case VI — Male, fifti- 
five, white One year before 
this patient entered the hospi- 
tal, he noticed a small area 
beneath the right ear that be- 
came scaly, increased in size 
and ulcerated Plasters were 
applied The mass continued 
to grow 

Examination showed a 
cauliflower ulcer below and 
involving the lobe of the right 
ear The ulcer was three cen- 
timetres in diameter, and its 
base was formed by the nias- 
oid bone and the sterno-mas- 
toid bone and the sterno-mas- 
toid muscle 

dissection of the upper part of the right neck, including the parotid gland 

Pathology — Figure 6 Differentiation is poor There is considerable anaplasia 
present Mitoses may be seen Cell outline is in many places indistinct, giving the 
appearance of a sjncytial arrangement Grade 4 This patient has had no recurrence 
following the primary exci- 
sion of the tumor, four years 
ago 

Case VII — Male, forty- 
five, white Onset one year 
before admission, with hard, 
painless nodule back of ear 
This soon ulcerated Several 
plasters were applied The 
growth increased rapidly m 
size X-ray therapy was given 
Since then, there has been 
considerable pain 

Upon examination, an 
oval ulcer 2^4 x 2 centimetres 
was noted back of the left ear 
with a rolled, Iiard border and 
about five millimetres m 
depth There were palpable 
Ijmph-nodes on both sides ot 
the neck There was a generalized h\ perkeratosis of the skm 

The patient had a complete left neck dissection w ith remo\ al of the parotid gland, 
and is veil now three and a half \ears after the operation 

Pnllwloq\ — Figure 7 There are masses of carcinoma cells surrounded 113 a dense 
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fibrous tissue stioma Here aiul theie spindle cells may be seen, but fiom a study of tbe 
section as a whole this tissue has been eiiven a Grade 3 Sections from the glandula'* 
metastases not shown here piesent ipproxnnateh the same picture 

Casl VIII — IMalc si\U-four, white Fourteen months before this patient w'as seen 


by us, he noticed that his 
throat was becoming sore and 
that the tonsil on the right 
side was red He had re- 
cened no treatment 

Upon admission to the 
hospital, the right tonsil and 
anterior pillar were found to 
be almost completely de- 
stroj'ed b\ a dirty ulcer ex- 
tending up to the hard palate 
There was an enlarged gland 
in the anterior triangle of the 
right side of the neck 

Radium therapy w'as fol- 
lowed by a complete neck dis- 
section on the right side Se^ - 
eral wrecks later, following a 
tracheotonw, a radical exci- 
sion of the tumor was done 
along with excision of one- 
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half of the tongue This w'as followed by fuithcr radium theraps He is well now, seyen 
jears after the first operation ’ 


Pathology — Figure 8 In spite 




■" ' '"’^5 


, - 

or hyalimzation In other 
areas, the resemblance to 
squamous cancer is still less 
Very little stroma is present 
^ ^ \ This cancer has been given a 

V ' 'iV' -■' IX— Male, fifty- 

'' ' SIX, w'hite The patient 110- 

, ticed a mass m the posterior 

''' ' of the neck on the left 

^ "’ass in the tonsil- 
region two months before 
“’to the hospital 

k A 7 ^.^fe |i|gjgaaj^ Examination showed the 

left^anterior pillar and tonsil 

nr r, r. WAlUlijn 2x2 centimetres, extending 

dense f.brous area 'pearl ftr°maVon‘!l^ ’T ’ tO the alveolar ridge 

.... .. e„„,„ ..‘SZ¥1i;,.’rr?.rG?ir‘'‘'“'" “".l »n.I.Ieldy d.stroy.„g 

and not especially tender There was a mace a .1 The mass was hard 

ently continuous with the mass m the pharynx ^An T ""^Ti 

the angle of the left mandible ^ ^ ^ enlarged lymph gland was felt at 

A co,„p,e. ,owe. „ec. a,sse«,o„ *„e „„ .o.„ 
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the tongue, the floor of the mouth and the upper hmphatics at a later date Ihc patient 
died eight 3"ears later of lobar pneumonia, without further evidence of carcinoma 

Pathology — Figure 9 This section has been taken through one of the regional 

Ij mph glands, the normal 
architecture of which has been 
greatlj distorted In spite of 
the fact that no epithelial 
pearls were seen and no prick- 
ling, the flattening out of the 
cells and hyalinization has 
given It a Grade 2 

Case X — Male, fiftv-five, 
white The patient noted a 
small papule on the tongue 
two years before admission 
He consulted a phj'sician who 
gave him radium treatment 
Later, a mass appeared in the 
neck 

Examination showed an 
ulcer 2^4 X 1Y2 centimetres in 
diameter with hard, raised 
edges occupying the position 
of the vallate papillse and go- 
ing backward for attachment 
to the posterior faucial pillar of the right side There was one large lymph-node at 
the bifurcation of the carotid on the right side 

A preliminary tracheotomy was done followed two weeks later b} comp’ete exc sioii 
of the tongue with an upper 


neck dissection on both sides 
Later, a lower right neck dis- 
section was done Several 
weeks after this, a lower left 
neck dissection was per- 
formed Figure 10 A and B, 
taken three years after the 
operation, show the neck 
following the block dissec 



Fig 14 — The cel's aie fliltened and show a fair amount of 
hjalmization However, there is coujiderable \ariation in the 
size and shape of the cells Some mitoses are present This 
carcinoma has been giten a Grade 2 It piobablv should be moie 
properly considered in a grade between Grades 1 and 2 


tions Both internal jugulars ^ 







and sterno-mastoid muscles 
are absent The patient has 
a fair voice and is making 
his own waj The carcinoma 
was of low Grade i malig- 
nanci 

Case XI — Male, forty- 
eight, white About two j ears 
before admission to the hos- 
pital, the patient noted a 
small ulcer on the mucous 
membrane of the right cheek in the molar region He used caustics locallj uithout 
improt ement and later consulted a phj sician He was given two radium applications 
followed bj a local excision of the ulcer, two months later There was a recurrence 
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Fir ,is — There is rerj little keratinization There is a 
niaiked variation in the size and shape of the cells Mitos« are 
easily demonstrated and giant cell formation maj be seen , 

IS aery little fibrosis present The poor differentiation has placed 
this carcinoma in Grade 3 
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winch was rcIno^e(l with the actual cautcrN Following tins he Inul font X-ray 

treatments , , , 

Upon admission to the hospital, a hard ulcer was found in the light cheek opposite 
the molar region w'lth induration extending dow n to the mandible J he ulcer crater 
was 2 centimetres in diameter The cheek was sw'ollen and reddened 

This patient had extreme pain before entrance to this service He had been keeping 
cocaine in Ins mouth on the areas, had rcciuircd a good deal of morphine and had taken 
large amounts of wdnskei to trj to get relief Operation in this instance w'as decided 
upon for the added reason of getting rid of pain 

A cautery excision of the growth wntli removal of most of the right mandible and 
part of the maxilla, and an upper right neck dissection w'as done Two w'ceks later, 
radium was applied to the w'ound edges and neck At the tune of discharge from the 


hospital, pulmonary nietas- 
tases w’ere noted The patient 
died two months later The 
metastases w'ere probablv 
present, though unrecognircd, 
at the time of operation In 
“■pite of the w'lde destruction 
and the outcome, the patient 
and his family welcomed the 
relief from pain the operation 
gave (Figure ii A ) 

Pathology — Figure n B 
Tissue removed from around 
the ulcer edge showed no 
carcinoma, but merely dense 
fibrous tissue The section 
shown here was taken from a 
hard sclerotic area around the 
mandible The stroma is dense 
and abundant presumably the 
result of radiation The can- 
cer cells show a moderate de- 
gree of differentiation In 
other areas not shown here 



1 10 i6 — 1 rom the structure of the above section, it is difh 
cult to say tint tins is a squamous cancer Cell outline is indis 
tiiict and the nuclei are lijperchromatic There is considerable 
variation m the size and shape of the nuclei Mitoses are ahun 
dant Many small lymph channels may be seen studded with the 
cancer cells This tumor has been given a Grade 4 


there is considerable hya mization The regional Ivmph glands in this case showed no evi- 
dence of carcinomatous invasion It is interesting to note that cancer cells were found 
beneath the mylohyoid muscle Whether or not radiation has influenced the differentiation 
of the cancer cells is a conjecture, as we do not know the picture of the primary growth 
Case XII— Male, fiftv-six, white Three weeks before the patient was admitted to 
the hospital, he noticed a small lump m the cheek 


Examination showed on the inner side of the right cheek a granular ulcerated tumor 
about 214 centimetres m diameter, poorly defined and very hard A few hard glands 
were felt just above the right clavncle 

A wide excision of this mass, including removal of the full-thickness of the cheek 
was done with the actual cautery and several months later a neck dissection on the 
right side was performed Following this he had a repair of the cheek He is now well 
twelve years after the first operation ’ 

^^1^ ^ apparently a true adeno-caremoma, papil- 

lary n type, and is the only one 111 this series arising in the buccal mucosa Figure B 
IS a higher magnification of an area shown m A One sees villi containing a delicate 
fibrous tissue stroma and lined by wdl differentiated, low columnar epithelmni There 
were no demonstrable metastases to the regional lymph-nodes 
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SUMMARY 

(1) Cases are grouped into fairly definite anatomical sites chiefly because 
of their relation to treatment and prognosis, and to facilitate classification, 
history taking and presentation 

(2) The term “carcinoma of the jaw” is not used because bone involve- 
ment IS secondary and only incidentally influences treatment 

(3) Growths with wide extension or metastases are put in the group 
corresponding to the piimary growth site Neck tumors do occur in which 
no primary growth site can be determined, but the majority of them are 
metastatic from some uniecognized upper respiratory or digestive tract 
growth 

(4) Four arbitrary clinical stages are distinguished and are of practical 
use m giving a basis for treatment and prognosis from clinical findings 

(5) Biopsies are done 111 most cases before treatment is begun, both for 
confirmation of diagnosis and for studying the relative degree of malignancy 
of the giowth 

(6) In arriving at a plan of treatment and prognosis, clinical and 
mici oscopical findings aie considered together No one criterion has been 
found to offer a basis of prognosis accurate enough to present a percentage 
plan to the patient of his chances of life 

(7) Growths may for a time be held 111 relative abeyance, but later take 
on much more lapid growth if not a real increase m malignancy In this 
senes theie is a higher percentage of undifferentiated growths in the late 
than m the early stages 

(8) There has been observed a type of growth that in clinical aspects is 
cancer, but 111 wdnch the microscopic picture does not show^ the typical defini- 
tion of cancer These growths may cause great destruction if not treated 
at least localty as cancer 

(9) The degree of malignancy of metastatic gland carcinoma followed 
fairl)’^ closely that of the primary growth There may be no microscopic evi- 
dence of malignancy in the regional glands, but this does not necessarily 
mean that the glands are not affected 

(10) Though results are, of course, best in the cases where no carcinoma 
wms found in the glands, there are cases m the series that show that undif- 
ferentiated carcinoma even in the glands of the neck is not an absolutely 
hopeless situation 

(11) There is a high operative mortality, 21 5 per cent , all but one of 
the deaths occurring m advanced cases where very radical operations had 
been done 

(12) The farther back m the mouth and pharynx the operation is carried, 
the higher the mortality This is probably due to increased liability to respira- 
tory' infection 

(13) Results of treatment are tabulated 
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Discussion Dr Robert B Grecnougii, Boston, ^lass , said that there 
was no question in his mind that the work Doctoi Blau has been doing in 
the plastic repair of very extensive excisions in cancel of the mouth has 
opened up a field of useful surgical treatment in a group of patients that have 
been left very much without help in the past He was thoioughly in accoid 
with the statement that if we can only nd a man of a sloughing, offensive local 
lesion within the mouth for as much as a yeai’s time, even if after that he dies 
of more remote metastasis, we have accomplished a gieat deal for that pai- 
ticular man’s good 

These extensive opeiations can only be done by making use of the prin- 
ciples of plastic surgery 

As to the grading of the degree of malignancy of the tumors in the deci 
Sion as to jUSt what is to be done in the individual case, he had been very 
confident that as time went on this principle would be more widely accepted 
There is no doubt that what can be done in a tumoi case of low grade malig- 
nancy may be bad judgment in one of higher grade 

The two following tables show the results of operation in a series of cases 
of cancer of the lip and cancer of the buccal mucosa which weie giaded into 
three and four groups of malignancy according to the amount of differentia- 
tion of the cells The tables explain themselves 


Table I 

Cancel of the Lip, Results of Opeiatwn, Pathological Gionping 



Living 

Per 

Dead 


Cases 

Cent 

Cases 

Group I 

53 

815 

12 

Group 2 

14 

70 

6 

Group 3 

4 

22 

14 

Simmons and Daland ( Surg , Gynec 

and Obst , 1922, vol 

x\\\, 

p 766) 


Table JI 


Results of Operation, Pathological Gioiiping 



Cases 

Cures 

Per Cent 

Group I 

17 

12 

68 

Group 2 

14 

3 

21 

Group 3 

17 

I 

6 

Group 4 

II 

0 

0 

Simmons (Surg, Gynec and Obst, 1926, pp 

377-382) 




These cases were observed at the Massachusetts General Hospital and the 
Colhs P Huntington Memorial Hospital The living cases were alive without 
evidence of disease three or more years after operation 

Doctor Blair had sent on to Boston a few sample slides from this series 
of cases that he has reported Three different observers, Dr Chanmno- C 
Simmons Dr H F Hartwell, surgical pathologist at the Massachusetts 
General Hospital, and the speaker had reviewed these independently As a 
result of the examination of these fourteen specimens of different grades 
o malignancy, folloumg the Broders classification of four grades, in only 
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two instances did the estimates fall moie than one giade apart In other 
words, they weie piactically all agreed upon the cases of high malignancy, 
and of low malignancy , and only in the middle groups were there differences 
of opinion as between Class 2 and Class 3, and these differences were vir- 
tually insignificant 

This would seem to demonstrate that m general the method of applying 
this gradation principle to cancer cases was being done m a reasonably uni- 
form manner There will alway'-s be some differences of opinion, since the 
personal equation enters so largely m the estimate 

In one respect their principles m Boston had been a little different from 
those suggested originally by Doctor Broders In classifying the squanious- 
cell tnmois of the skin and mouth he attempted to estimate the percentage 
value of differentiation in the whole tumor Supposing there was three- 
quarters of the tumor that was well differentiated, and one-quarter of the 
mass that was less differentiated. Doctor Broders would grade the tunioi 
at a lower degree of malignancy than m one where those percentages 
were leveised 

With us, we have taken the position that the most malignant bit of tumor 
tissue that could be observed m the whole tumor was the one which was to 
be considered, so far as the prognosis was concerned, and therefore, in a 
tuinoi which was geneially of a low malignancy if areas were found that were 
distinctly of a high grade, the case is classed as one of high malignancy 

Dr Channing C Stmmons, Boston, Mass , remarked that it is much 
easier to grade squamous-cell carcinoma pathologically than the oedematous 
forms, such as cancer of the rectum or of the breast, although this has been 
easier to grade squamous-cell carcinoma pathologically than the oedematous 
cancer The clinical application of this is not yet entirely clear It certainly 
IS of great value in the prognosis of cancer of the buccal mucosa and lip, 
and has a distinct relation to the foim of treatment which should be employed 
For example, an extiemely radical opeiation m this form of cancc’' is unnec- 
essary if the tumor is of low-grade malignancy and small, n hile it snould be 
done 111 every instance if the tumor proves to be of high-grade malignancy 

The term “cancer” applied to all the metastasizing epithelial tumors is in 
some ways unfortunate — cancer should be considered as a regional disease 
There is nothing in common between cancer of the skin on one hand and 
cancer of the tongue and cervix on the other A tumor that would be of low- 
grade malignancy 111 cancer of the tongue. Grade i, is comparable to Grade 3 
malignanc}^ of the Iip 
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JUVENILE GANGRENE 

By Walton Mahtin, M D 

AND 

Bentvmin Rice Shore, MD 
or Nnw York, N Y 

fhom tiu fihst sohoicai mMstos or st luk-f's iiosiit^Ij 

I HAVE ventured to repot t four cases of gangrene of the extienuties in 
young subjects, as such cases are unusual and their origin and manner of 
development impel fectly understood I have thought it might be of inteiest 
to bring to your attention the leports of similai cases and to follow, as far 
as possible, the succession of happenings 

The first case, a boj four and a half jcars old, became acutely ill with temperature 
and symptoms suggesting a generalized infection When seen three weeks after the 
onset, he had gangrene of the left foot, of both cars and of a circular patch of skin over 
the left patella There was a systolic murmur over the ape\ of the heart and a to-and-fro 
pericardial friction rub heard over the sternum The gangrenous areas separated and the 
foot sloughed through at the ankle-joint at the end of two months The boy recovered 
and IS well today, five jears after his original illness The skin over the stump of his 
leg, only a few inches above the original line of demarcation, is normal looking and 
movable The skin of the stump of the ear is white and the scar looks as if a portion 
of the ear had been severed by a surgical operation (Fig i, 2, 3, 4 ) 

The second case I have recently seen in consultation, through the courtesy of 
Dr J V Bohrer of New York A child six years old was Ijing in bed in a small 
flat One hand and both legs were coal black, there were zones of suppuration where 
the living tissue was being separated from the dead There was a recent healing scar 
on the external ear where a portion of dead tissue had fallen off The boy had had an 
acute illness, apparently diphtheria, preceding the onset of gangrene (Fig 5 ) 

The third case, a boy seven years old, had widespread chronic tuberculosis He had 
been chronically ill for six months with enlargement of the abdomen and cough when 
the left foot and lower part of the left leg became blue, swollen and tender Gradually 
this gangrenous area became deep black and was separated from the living^ tissue 
(Fig 6 ) Four months after the onset, when the soft parts had sloughed through to 
bone, an amputation was earned out through the thigh The parts bled freely The 
stump healed Six months later the boy was still alive, although the general tuberculosis 
was more advanced A section taken through the mam vessels in the amputated leg 
showed endarteritis, confined largely to the mtima One of the veins showed some evi- 
dence of canalization as if it had been thrombosed (Fig 9 ) 

The fourth case, a bov of fourteen, had an indolent perforating ulcer on the ball of 
the great toe In the course of three j'cars he developed gangrene of the tip of the 
second toe and a perforating ulcer of the sole of the foot The anterior portion of the 
foot was amputated The stump healed soundly The boy is well today and free 
from pain 

We have, then, four cases of gangrene in young subjects The first and 
the second followed an acute general infection, in both of these the patches 
of dead tissue were multiple The third occurred in a patient suffering from 
general tuberculosis with evidence of local endarteritis m the tissues above the 
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gangrenous leg, in the fouith local endaiteiitis was demonstrated in the foot, 
four or five inches from the gangrenous toe The detailed report of three of 
these cases is given at the end of this paper, with the microscopical studies 
made by Doctor Shore of my staflf, who has assisted me in its preparation 
In 1904, BairaticH published a paper giving the records of 103 cases of 
gangrene of the extremities, occurring in patients under thirty and following 
acute infection The occasion of this essay was an unusual instance of gan- 



riG I 


grene of both legs in a 
woman of twenty, follow- 
ing an infection of the 
finger The autopsy 
showed an arterial throm- 
bus from the aorta down- 
ward 

Among the cases he 
had collected, in forty- 
four the gangrene oc- 
curred 111 the course of 
typhoid and in eleven it 
followed typhus In six 
the gangrene developed 
during measles, in five 
during scarlet fever, in 
two it followed diphtheria 
and in five pneumonia In 
one case gangrene oc- 
curred after perityphlitis 
(appendicitis) m a six- 
year-old boy, in another, 
an eight-day-old infant, 
gangrene of both legs fol- 
lowed phlebitis of the um- 


Case I Gangrene of foot, and area ovei patella blllCal Vem In Still another. 


gangrene of the left leg, in a boy seventeen months old, was preceded by ton- 
sillitis Many of these cases are accompanied by autopsy reports or reports 
of examination of the large vessels after operation 

In 1914, Khautz- i^ublished a paper on “Spontaneous Gangrene of the 
Extremities in Children” and reported two cases, one in a child three years 
old, with gangrene of both feet and the lobes of both ears and a patch on the 
back of the hand The gangrene was not preceded by any illness Both legs 
were amputated , the patient recovered No anatomical cause for the gan- 
grene was found The vessels appeared normal to tiie surgeon doing the 
amputation No microscopical examination was made 

The second patient, a four-year-old boy, had gangrene of both feet The 


.‘726 



JUVENILE GANGRENE 


gangrene was preceded by an illness, possibly measles Both feet sloughed 
oflf The child recovered 

Khautz collected and published the recoids of fifty cases, thirty of these 

are the same as those reported by Barraud 

Every year or two, during the last twenty-four, similar cases have been 

reported They are sufficiently uncommon to excite exceptional interest and 
are usually reported with the prefatoiy lemark that the rarity of the condition 
has occasioned the publication and, for the most part, with repioductions of 


photographs showing the 
lesions Between 1914 and 
1925, Gerlach,^ Veau and 
W eber,"* Hoyne,^ Hell- 
strom,® Gunsoir,'^ Rob- 
bins,® Chodax,” Michael,^*' 
F r e n k e l,’^^ Thorp e,^- 
Kramer,^® Brusa,*"* Gor- 
don and Newman,^'’ Har- 
rell, HoopmaiV’’ Per- 
rier,^® and Learmonth,’'* 
have all reported cases of 
gangrene in children, fol- 
lowing infection 

In looking back on the 
autopsy findings and the 
observations made on ves- 
sels of the amputated 
limbs in these reports, 
four groups can be distm- 



guished (i) The gan- 


Fic 2 


grene has followed an 


Cise I Gingrene of ear 


embolus, the primary thrombus being m the heart or the aorta, (2) there lias 
been a primary thrombus m one of the large vessels supplying the extremity 
(3) there has been evidence of local arteritis in the vessels above the gan- 
grenous area, (4) no change has been found in the vessels up to the hue of 
demarcation, there has been, presumably, a capillary thrombosis which has 
passed on to massive tissue death 


Ihe gangrene has been preceded by acute general infection in so many 
instances in all groups that it seems probable that microorganisms or toxic 
substances liberated when microorganisms are growing m the body, are fac- 
tors that cannot be set aside It is also obvious that some unusual circum- 
stance or combination of circumstances has been added, for it is a matter of 
common knowledge that measles, scarlet fever, diphtheria, typhoid and typhus 

fever, all manner of acute general infections, run their course commonly 
without any such phenomena 
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The study, then, leads to a brief consideration of the occuirence of throm- 
bosis under the influence of infection m the heart, in the large vessels, or in 
the capillaries of a given area 

As Aschoff expresses it, using a mathematical figure of speech, throm- 
bosis IS the function of a number of variables There are factors that have 
to do with injuries to the endothelial lining of the various parts of the vas- 
cular system , there are factors that have to do with slowing of the blood 
current and there are those which have to do with alterations in the makeup 

of the blood All these 
factors play a part but we 
are still ignorant of the 
order of their occurrence 
Damage to endothelial 
cells by toxins, slowing of 
jS P ‘‘ ™ the current, deposition of 

V * fibrin, perhaps a few mi- 
cioorganisms caught m 
^ » the fibrin meshes, further 

tr ^ ^ ' '"if’’*' * local destruction and the 

i' ' ^ ’ formation of a thrombus 

may in some instances be 
the sequence The domi- 
nant factor may be on the 
other hand, a slowing of 
the blood current The 
velocity of the flow may be 
reduced to a point where 
certain of the solid ingre- 
dients, like the blood plate- 
lets, settle out It IS even possible that the endothelium dies as the result of 
being covered over by platelets, as suggested by Aschoff,-” and the institution 
of the changes leading to the separation of fibrin and the formation of clot 
may not be due in the first instance to damaged endothelium 

It must be remembered also that there are altered relations in the blood 
itself, brought about by infection, which may act as a promoting factor The 
circulating blood has floating in it a number of formed particles with different 
specific giavity There are changes, in infection, in the numbers of leuco- 
cjTes and probably also in the numbei s of blood platelets, and possibly m the 
agglutinating properties of the platelets There is a suspension stability for 
the various ingredients of the blood Fahraeus has shown that there is, at 
times, an increase of the globulins (fibrinogen) in the plasma during the reac- 
tion of the body to microorganisms 

^Vhatever the sequence of the factors may be, occasionally during the 
course of infection in childien, not only are thrombi formed on the mitral 
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Fig 3 

Five yenrs later showing: defornnt^ of ear following 
separation of gangrenous tissue 
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and aoitic valves, bvE also in the heavl cavities, especially in the atiucle, and 
in the laige aiteiies and in the small aitenes and capillaiies 

(i) When portions of a thiombus in the left heart oi laige vessels break 
off they are earned into the systemic cii dilation, foiming emboli Wheievei 
an embolus lodges it be- 
comes adhei ent and a sec- 
ondai y thrombus f o i m s 
which extends peiiphei- 
ally, and to some extent 
centially pioducmg thus 
not only blocking of the 
mam vessel but shutting 
oft, to a laige extent, col- 
lateial cii dilation Conse- 
quentlv the piobability of 
gangiene is fai greater 
after an embolus than 
after ligation of a vessel, 
for the clot is then con- 
ftned to the region of the 
ligature These facts have 
been established not only 
at autopsy but by obseiva- 
tions made by suigeons 
who have incised the 
large vessels and removed 
emboli and secondary 
thiombi from then inte- 
rior A paper by Einai 
Key,-- published m 1922, 
gives mteiestmg details 
of foity-eight cases m 
which embolectomy had 
been pel formed AH such 
emboli, though they have 
a definite relation to infec- 
tion, do not set up wheie 
they lodge the forms of 
purulent inflammation 
which ne aie accustomed 
to associate with septic emboli Local tissue death, due to cutting off of the 
blood supply, IS the clinical lesult Many autopsies, in cases of gangrene of 
an extremity in childien and even m symmetrical gangrene of the extremities 
lave demonstrated the primal y thiombus m the heart and the embolus ol 
emboli in the extremity vessels An instance is reported by who piib- 
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Case I 


Tig 4 

Tut venrs after sepintion of gmgienoiis foot 
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Iished in 1922 a study of 6140 postmortem examinations with special refer- 
ence to gangrene of the extremities 

A boy twelve years old had gangrene in the left calf and the toes of the right foot 
He had had, before the onset of actual gangrene, attacks of pain in both legs, numbness 
and cyanotic coloring He died suddenly At autopsy the abdominal aorta was com 
pletely thrombosed from about the level of the renal vein The thrombosis could be 
traced downward through both common iliac arteries The collateral circulation was not 
examined On one aortic valve there was a large “polypous grayish-white excrescence”, 
the other valve was normal The relation to infection can also be seen in these autopsi 
reports, at least the autopsy records show both lesions of infection and thrombi in the 
heart In a boy seven months old, with broncho-pneumonia and left sided empyema, the 
heart was large and at the apex of the right ventricle there was a firm thrombotic 



Case II Showing gangrene of both legs and hand 

polypus, somewhat looselj fixed to the trabeculie In other instances the autopsy records 
showed a thrombus m the heart without valvular disease, hypertrophy, myocarditis or 
acute endocarditis In a boy four years old, with general tuberculous infection, the heart 
IS recorded as pale and flaccid There was a thrombus three centimetres long in the left 
ventricle In another, a boy twelve years old, with purulent arthritis of the knee, the 
heart was large, flaccid and pale , there were thrombi as large as peas m the right auricle 
In still another, a boy eight years old, with acute osteomyelitis, the left ventricle was 
dilated, in the left auricle were brittle, crumbling thrombotic masses In these cases, 
although no actual lesion of the heart was demonstrated, yet a thrombus formed which in 
most instances gave rise to emboli in the kidney, liver, brain, lungs and, once, in the arm 
In the case reported by Hellstrom (,1c), the autopsy performed on a boy twehe 
3 ears old showed at the apex of the left ventricular cavity a thrombotic mass adherent 
to the wall In the aorta, four centimetres above the bifurcation, was a loose embolus 
two centimetres long which did not fill the lumen In the right iliac there were a fev 
small coagula In the -hypogastric artery (internal iliac) on both sides there were 
thrombi w'hich completely blocked the lumen The left femoral artery contained a few 
small clots, the right was filled w'lth a partially organized thrombotic mass He had 
been m the hospital suffering from a severe attack of diphtheria and had been gwen large 
doses of anti-diphthentic serum He showed signs of embolism and was operated on 
At the time of operation the circulation had stopped in the right leg for at least thirtv 
hours and in the left leg five hours Both common iliac arteries were incised and throm- 
botic masses removed that extended as far as Poupart’s ligament The patient died the 
next dav 


m 
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Evidence is also presented by the ease repotted by Harrell (/r), of syniitictrical 
gangrene of the legs following pneninonia The line of demarcation was present in the 
middle third of each leg Both legs were amputated above the knee rhe child recov- 
ered The pathological report states that there was embolic blocking of both popliteal 
arteries The embolus m the right popliteal artcr\ was lodged at the origin of the 
anterior tibial, that of the left popliteal w-as a little higher up, behind the knee 


There can be no question that in certain instances juvenile gangiene 
results from embolic blocking of the vessels and that such occurrence has a 


direct or indirect relation 
to infection 

( 2 ) A primal y throm- 
bus of a large vessel of 
the extremity has also 
been demonstrated a 
number of times 
Frenkel (/ c ) reported two 
cases of spontaneous gangrene 
of the extremities in children 
One child was tw'o years old 
and the other five Both had 
tuberculosis The autopsy 
report m the second case 
showed, besides the lung le- 
sion, an adherent thrombus 
in the left popliteal artery, 
close to the bifurcation The 
microscopic examination of 
the arterial wall showed in- 
flammatory changes which 
correspond to the picture of a 
toxic arteritis He refers to 
similar cases in adults such as 
the one reported by Schutt'* 
In no case was there evidence 
of the characteristic lesions of 
tuberculosis in the arterial 
wall, nor could tubercle bacilli 
be discovered m the arterial 
wall or the embolus An in- 



Fig 6 

Case III Showing gangrene of foot and lower third of leg 


teresting observation reported 

by Vaquez,=-' many years ago, though m an adult, is pertinent A patient with advanced 
phthisis suddenly had an attack of pain m the left arm The arm became cold and cya- 
notic Pulsation ceased in the brachial and axillary artery The patient died six days 
after the onset of pain The autopsy showed lung tuberculosis with a large cavity The 
heart was normal The left subclavian was blocked by a thrombus adherent to the pos- 
terior wall the lesion presented none of the characteristics of tuberculosis but streptococci 
were found the walls of the vessel The source of the streptoeocc, was assuured to be 
he secondarily infected tuberculous cavity m the lung The thrombus had formed in a 
tuberculous subject as a result of arteritis due to streptococci 


It fS well recogmzed that without an autopsy and even m some instances 
with an autopsy, it is difficult to distinguish between a local thrombosis Z 
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an embolus with secondaiy thiombosis Ihe entue pnmaiy thrombus may be 
swept away by the rapidly flowing current and no trace of its origin can be 
discovered Well recognized pulmonary emboli have been repeatedly demon- 
strated at autopsy and yet no tbiombus discovered as a source of the embo- 
lism In several of the cases leported, which have been observed carefully, 
no conclusion can be positively chawn as to whether an autochthonous throm- 
bus or an embolus with 
secondary thrombosis is 
the cause of the gangrene 

A case m point is one 
reported by Chodax (/ c ), of 
chorea complicated b> gan 
grene of the fingers A girl, 
aged twelve, had had chorea 
for one week when she entered 
the hospital It was a first 
attack There was no historj 
of rheumatism and no histon 
of shock or overwork Two 
jears previously she had had 
diphtheria and a bad attack of 
fonsiJJitis during convales- 
cence It was a moderateh 
severe attack of cliorea There 
was a soft blowing murmur at 
the apex Ten days later the 
right hand began to grow 
white and the finger nails blue 
It was fully a week before 
gangrene of the finger and 
ball of the thumb set in There 

w’as no pulse at the wrist The 

pam gradual 1} became ver\ 
>' severe , the systolic murmur 

^ became much louder The 

brachial arter} could be felt 

Tig 7 (Marcus E-vpei iment 17) like a cord along the arm It 
Sj mmetrical gangiene produced by infection and local injection 

of adrenalin IS interesting to note tnac 

although the brachial artere was blocked, gangrene of portions of two fingers was the sole 

e\ idence of tissue death 

The explanation of the formation of a pi unary thrombus m an artery 
depends on the same factors as those already mentioned The thrombus is 
found adherent to a poition of the arterial wall m which there is local dam- 
age to the endothelium The conspicuous clinical feature is again the death of 
tissue distal to the blocked vessel, not inflammatory phenomena set up at the 
site of the thrombus 

It IS difflciilt to think of such local action on the endothelium being pro- 
duced solely by circulating toxins, although diffuse changes have been repeat- 
edly^ demonstrated experimentally 
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In several instances mici opai asites have been demonstiated in the walls 
of vessels Fiom the phenomena pieseiited they must be of low virulence oi 
deposited in a lefiactoiy subject after an altered leaction has been estab- 
lished in long-standing infection It is difficult to imagine sufficient slowing 
in the rapidly moving arterial cm rent to let the platelets settle out sufficiently 
to initiate fibiin foimation and coagulation oi to enable contact with the 
endothelium long enough to have the cells take up micioorgamsms An 
explanation often given is that the local endothelial damage which oiigmates 
the thiombus is set up by changes in the nutiient vessels of the arterial wall 
There is probably the same difteiente in Aclocity between the flow in the 
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Tic 8 — R A Photomicrograph of the popliteal artery and accompanying veins, showing the fibrous 
tissue proliferation of the intima with a reduction "In si e of tne hitnim \ 20 Case III 


capillaries, into which these nutrient arteries break up in the vessel wall, and 
the main arterial current that there is elsewhere The late of flow, as given 
in physiologies, is sixty to 120 times slower in the capillaries than 111 the 
large arteries -® 

The anatomies give little information regarding the vasa vasorum Por- 
rier,-® in the volume on the blood-vessels, has only a very brief statement 
In 1922, Ostrogorski published m Russian a monograph on "The Nutritive 
Blood Supply of the Mam Arteries of the Extremities” An abstract of his 
paper was given in Geiman in 1933 Ostrogorski examined seventy-six 
aiteiial stems The femoral, the popliteal, the tibial, the brachial, the ulnai 
and the ladial arteiies ^^ere all studied by means of difficult and elaborate 
methods of injection and staining (Gerota, Teichmann ) Most of the vasa 
vasounn spimg from the small blanches supplying the neighboring muscle 
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The immediate branching of small nutrient vessels from the main vessel is 
rarely observed The slender vessels follow, for a time, the arterial stem 
which they nourish, then pierce the adventitia and graduIJy lose their iden- 
tity m the muscular walls They nourish the adventitia and the tunica 
media The intima, under normal circumstances, contains no vasa vasoruni 
The angle of entrance is usually obtuse, rarely retrograde Some of the 
minute vessels break up shortly after they are given off into a number 
of fine branches All run parallel to the arterial trunk and the parallel 
branches anastomose freely with one another The number of separate 

branches is not the same 
for all arteries There are 
zones of poor vascularity 
m the vessel walls 

The succession of 
events is, possibly, altera- 
tion in the endothelium 
and thrombosis of the 
minute capillaries of the 
arterial wall where the cir- 
culation is slow and the 


r/ « ’It 





r 1 time of contact of the to\ic 

vt agent prolonged , then lo- 

cal arteritis resulting in 




Isi& jp ■‘j X 

■R A Photomicrograph of a higher magnification of rinmncrp tn the endo- 

ophteal veins shown in Figure 8 The lumen is par grOSS damage 10 me ciiuu 

?a by fibrous tissue which in places is canalized x do iroccp? itcpff 


Fig 9 

one of the po 
tially occluded by 


places IS canalized x do of the VCSSel itSClf 

Blood platelets become adherent to this damaged area, there is a separation of 
fibrin, the formation of a small white primary thrombus, then a mixed throm- 
bus and finally, a large red thrombus blocking the lumen of the vessel 

( 3 ) In a very considerable number of extremities removed at operation, 
careful examination has demonstrated neither an embolus nor a thrombus 
in a large vessel There is a local endarteritis with narrowing of the lumina 
in the vessels above the area of gangrene Two of the cases I have reported 
show such lesions The change m both instances are strikingly similar It 
must be remembered that in both the process had been present for months 
before the parts were amputated In both the essential lesions found at the 
time' of amputation w ere endarteritis and endophlebitis The intima ivas 
thickened by an increase m connective tissue In some places, especially m 
the minute arterioles, this new tissue w'^as almost sufficient to occlude the 
lumina The endothelium was intact , there were no thrombi in the vessels in 
the area examined In one vein there was evidence which might be inter- 
preted as originally thrombosis with subsequent organization and canaliza- 
tion (v Cases III and IV ) 

There w^ere somewhat similar findings in a case reported by Kramer (/ c ) 
in w Inch there w ere irregiilarly^-shaped and various-sized patches of discolora- 
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tion on the uppei and lowei eMiemitics and gangienc of the left foot d he 
patient was a child about eight yeais old He had been ill one week when 
the gangrene began Amputation was performed above the knee twenty-foui 
days later Nine sections weie taken fiom different areas in the amputated 
limb They showed varied lesions in the vessels The laige arteries showed 
thickening of the media At one point one large artery showed what appeared 
to be a very early and slightly marked necrosis Opposite this was a throm- 
bus firmly attached to the intima The endothelial coats at this point had 
been lost In all the sections the small arteries showed a thickening of the 






media resulting in a nai- 

lowing of the lumina to '-'''-'§^4^ 

about one-third or more ^ ^ 

of the. dtaotetet No 

thrombi were fouml m 

these vessels 

There can be little « t Wr/ 






question of a group of ^ 
cases of juvenile gangrene ^ 

due to widespread changes ^ 

m the walls of the smaller J ' 

vessels There is here, tr - A “ ' W:- 

again, some connection j a" 

with infection Kramer ^ PhotomicroRraph of i higher nngnification of 

n ciessrvresa o f-olofir^.-i -..riflT poplitcal aftcry show H 111 Figufe 8 There is a nnrked pro 

assumed a reiarion Witii Uferation of the fitirous tissue of the mtitUT with a great reduction 

strains of streptococci, the 

portal of entry being the throat The clinical signs that arrested attention 
were gangrene, trophic disturbance and purpura 

It seems from the last case I have reported that a localized endarteritis 
may occur in young subjects which is so subacute that the symptoms escape 
attention There is no extensive thrombosis or gangrene until injury or infec- 
tion occurs in the area which is poorly supplied by blood through narrowing 
of the lumina of the vessels This form may represent an instance of mild 
infection of the small vessels of the same order as is seen in the severe 
instances with subsequent gangrene 


Experimental work has shown that when the intima is damaged by toxins 
or by microorganisms the damage is most marked in the capillaries and 
smaller vessels That is to say, both toxins and microorganisms seem to pro- 
duce most damage to the endothelium of the vessel walls when contact is 
most prolonged The damage to the smaller arterioles is proportionally much 
greater than in the larger in the fourth case report (v Fig 13 ) 

(4) Finally, there are cases of gangrene where no embolism of a vessel 
nor autochthonous thrombus nor arteritis has been demonstrated at autopsy 

or in an amputated limb A staking instance is the case reported by Hovne 
(/ c ) m 1915 ■’ ^ 
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The child was five jears old and died of broncho-pneunionia He had, vliile m the 
hospital, scarlet fever, measles, double otitis media, swelling of the parotid,\aricella and 


I 

i 



whooping cough About 8 am, the 
fortj-si\th day after the onset of scar- 
let fever, the thirtieth daj after the onset 
of measles, the ninth day after the van 
cella and the seventh day after the begin 


ning of whooping cough, large patches 
of d bluish-black hue appeared on the 



dorsum of the feet, near the base of the 
toes and smaller patches on the back of 
the right wrist and right cheek B\ 
the evening of the same day the patches 
had enlarged and the lower half of the 
right leg was involved The same da\ 
an area developed on the left cheek All 
the areas were sharpiv defined and e\- 
tremelj' painful The skin above the 
cyanotic areas on all four extremities 
had a swollen, tense, waxj appearance 
It looked oedematous but was rather 
haid, did not pit and was verj painful 

the second day both ears were dis 
colored over the upper half and became 
black and cold The lover extremities 
began to look gangrenous but there was 
no extension of the process Tvo fin 
gers of the left hand and three on the 
right were also affected On the third 
di3 examination of the chest showed a 
broncho-pneumonia and the temperature 
was 103° F On the fourteenth da) the 
child died as a direct result of pneii 
monia 

The autopsy, performed by Prof 
Gideon Wells, showed that the thvmiis 
was smaller than normal and that the 
thyroid was somewhat enlarged and suc- 
culent , the heart was normal m size , 
there were no changes seen in the aorta 
and the valves were normal The lover 
lobes and the lower half of the upper 
lobes of the lungs were consolidated 
The kidnevs were verr pale, somewhat 
firmer than normal The adrenals were 


' enlarged The vessels of the lower ex- 

Fig II raj of bones of stump taken two jears tremities showed no evidence of throm- 
atter amputation Case IV , .,-,-,11^ fomnra 

hosts or embolism The right femo 

vein shovv'ed a large ante-mortem clot believed to be secondarj to the gangrene and of 
recent formation 


Histologic examination gave no definite findings vv'hich could throw light on the eti 
olog) of the gangrene Bacteriologic examination vv'as made Cultures taken from the 
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thrombus of the nght femoral vem slumed a gieeu sUeidoeoccus and a iKmolvl.e sticpto- 
coccus Injected into labbils, these caused a malign.uit endocaiditis 

In a numbei ol instanceb in which the patients have leeoveied. the gan- 
atenous aiea oi extiemit) has sloughed ofl and theie has lieen no specimen 
obtained by amputation through living tissue well above the gangienous area 
which could be examined and studied Howcvei , it is difficult m these cases 
to believe that embolism oi an autochthonous thrombus in a large vessel is 
the source of the gangiene Foi example, the blood is supplied to the ciiculai 



Tig 12 — T B Photomicrognph of the phntai aiteiy sliouing thickening of the intinn The par 
tially oceludetl arteriole and \ennlc in the ende art, shoun nith gieatei magnification in Tigiirc 13 
X 30 Case IV 


skin area over the knee thiough a number of anastomosing small arteries 
It IS difficult to think of this area being shut off except by capillary throm- 
bosis, yet there was gangrene in this area in the first case that I have repoited 
The same is true of the blood supply of the external ear 


In the case reported by Brusa (/ c ) of symmetrical gangrene of the hands in a 
child of fourteen months, it is again difficult to think of double embolic blocking of the 
brachial arteries producing the lesions, and the same mav be said for the second case I 
have reported In Brusa’s case the gangrene was apparently not preceded by an acute 
infectious disease In the beginning of November the child began to complain at night 
was excited and rubbed the hands together as if they were irritated It was noticed that 
they were cedematous and livid There was a slight fever The feet were involved in 
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the bame way Ihe color of the skin wis dark, espcciallj over the great toe Ihe skm 
of the c-etreniities showed marbling clear areas alternating with purplish Fmalh, 
along a line one and a half centimetres above the fold of the wrist, one saw a zone of 
demarcation appear This line was several millimetres wide and festooned The hands 
became cedeniatous, large blebs full of sero-sanguineous fluid formed The great toe 
turned black 

Von Pirquet and Wassermann tests were negative The spinal fluid was normal 
One month and twelve days after the onset the left hand became detached and fifteen 
days later the right A portion of the great toe also sloughed away The general condi- 
tion improved gradually and all the granulation wounds healed normally It is interest 

mg to compare this case with 
jf ChodaVs case (/c ), in which 

only the tips of the fingers 
became gangrenous, )et the 
whole brachial artery w'as evi- 
dently blocked 












Fig 13 — J B Photomicrograph of the arteriole and venule 
included in the circle in Figure 12 It shows the marked prolifera 
tion of the intima with partial occlusions of the lumina x 140 
Case IV 


In 1921, Marcus^’ 
made a series of interest- 
ing experiments in rabbits 
He injected, twice a day 
for eight days, into the ear 
\ein of rabbits, doses of 
adrenalin sufficient to 
blanch the ear for several 
hours He then injected 
into the vein of the other 
ear, or into the leg vein a 
dose of streptococci too 
small to kill the animal but 
sufficient to create a low 
grade general infection 
There rvas no effect in the 
ear not previously treated by adrenalin In the ear in wdiich the adrenalin 
had been injected there was local gangrene Microscopical examination of the 
changes in the damaged ear, before the parts had become gangrenous, show^ed 
widespread hyaline thrombosis, damage to the lining endothelial cells and 
round cell infiltration about the capillaries and minute vessels He varied the 
experiments in a number of interesting ways He was not able to produce 
gangrene either by adrenalin alone or streptococci alone His paper shows 
reproductions of photographs of fourteen rabbits with various forms of gan- 
grene of the ear 

I have reproduced Figure 4 (experiment 17) showing symmetrical gan- 
grene (Fig 7 ) Adrenalin was injected subcutaneously in the left ear of the 
rabbit twice daily for eight day's There was no fever and no gangrene 
Marcus then injected streptococci in the right ear intravenously A lesion 
appeared in the left ear (that is, in the ear previously treated with adrenalin) 
He then repeated the streptococcal injection several times to produce a moie 
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long-standing infection The right eai I'emained sound but injection into this 
ear of adrenalin caused a patch of gangrene The introduction of adrenalin, 
which in itself produced no tissue death, so alteied the resistance of the endo- 
thelium of the small vessels that subsequent injection of streptococci caused 
widespread capillaiy thrombosis and tissue death, and when a streptococcus 
infection was established the intioduction of adrenalin produced enough 
change m time of contact oi interfeience with nutrition to produce again 
hyaline thrombosis and gangiene 

We are all, I think, famihai with the cuiious local spasm of the vessels 
m the fingers called local 
syncope and local as- 
phyxia We have clinical 
evidence of a similai con- 
dition of spasm of the ves- 
sels of the hands and feet 
occurring in children 

The case reported bi 
Lederer"”' m 1914, is signifi- 
cant A boy, six years old 
suddenly cried out with severe 
pain in the hands and feet On 
undressing him the mother no- 
ticed that both hands and feet 
had become blue The hands 
returned to normal in two 
hours but the change m color 
became more marked in the 
feet and the mother became 
alarmed and brought the child 
to the hospital He had always 
been well, had had none of the 
infectious diseases , there was 
no history of syphilis or tuberculosis Examination showed a well developed, strong child 
There was a slight elevation of temperature Both feet and the lower half of the legs 
were deeply cyanotic The alteration in color was sharply defined The legs and feet 
were very sensitive, cold and mdematous After several hours the legs and feet became 
warm again and gradually resumed a normal appearance Two days later the left hand 
suddenly became cyanotic and cedematous The fingers were cold to the touch Again 
there was a sharp line of demarcation The pulse of the left radial artery seemed weaker 
than that of the right This condition lasted five hours, then the parts returned to normal 
The next day both feet were affected The attack lasted three hours Two days later 
both feet became cyanotic and cold and extremely painful The child lay with the legs 
drawn up The attack lasted two hours The parts then returned to normal, the attacks 
ceased and no gangrene developed 



Fig 14 — J B Photomicrognph of a portion of the will of a 
\ein stained for elastic tissue It shows the marked proliferation 
of fibrous tissue inside a poorly defined internal elastic lamella 
A — Intima B —Media x 50 Case IV 


It must be remembered that Raynaud’s thesis was written in 1862 ^3 His 
admiialile article, covering the whole subject of gangrene, appeared in the 
Nouveau Dictionaire de Medicine et Chirurgie Pratiques m 1872 before 
theie had been any widespiead recognition of the startling induction made by 
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Pastern that all infectious diseases were due to microorganisms Ha^e we 
not here a possible explanation of the third stage of Raynaud’s disease? 
Infection is added to local spasm This is the view expressed by Marcus (I c ) 
An instance of curious spasm of the vessels of the extremities is reported 
by Holsclow and Booth An infant six weeks old was given by mistake sev- 
enteen minims of obstetrical pituitnn, administered in six doses betw^een 
10 p M and 12 30 AM The hands and feet became a deep purplish color 
and very cold There was a shaip line of demarcation The distribution of 
— - . , _ _ the lesions was curious , 

the right hand and half 
way up the forearm, the 
left hand, except the 
thumb, on the right foot 
the big toe and the second 
toe, almost the entire left 
foot The child died the 
following day A com- 
plete autopsy revealed 
nothing except that the 
arteries seemed small as 
if contracted 

The study of etiolos[y 
bungs up the ciuestion of 
tieatment Amputation, 
embolectomy and opera- 
tions on the suprarenal 

Tic ii; — J B Photomicio,jraph of a poition of the wall of liaVC been SUgjgCSted 
an aitery stained for elastic tissue The pioliferatioii of fibious ,1 rlifiFprpnf fnrmS 
tissue which is rich in elastic fibres inside the internal elastic me ClinclCllL u 
lamella is shown A — Intiina B — Media x 50 Case IV For many of tllCSe 

small patients high amputation has been advised The surgeon has been 
influenced by the knowledge gained in treating gangrene in old people m 
which It IS generally^ lecognized that it is desiiable to amputate well abore 
the gangrenous area, through the thigh for gangiene of the foot for example 
I believe this is unnecessary If there is dry gangrene of the extremities, 
it seems to me a far bettei j^ractice to let the dead soft parts separate and 
sever only the bones or tendons, lefashionmg subsequently if a poor stump 
results My own obseivations and case history after case history, show' 
stumps with good nutrition and vigorous healing almost down to the gan- 
grenous area The analogy drawn from senile gangrene is unsound Pro- 
tecting the area from injury keeping the skin margin along the line of 
demarcation scrupulousl}' clean, making every effort to avoid secondary infec- 
tion of the granulating aiea and attention to the geneial health, are essential 
The question of removal of a portion of one of the siiprarenals ivas 
brought into prominence by W A Oppel of Leningrad, m 1921 Such 
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ticatmcnt could onl} ha^c cniuc in ({uc^tion in ibe fouilli ]ialient in my senes 
I give the absticict of the bistoi} of a similai case but in an oldei patient, 
reported by Leric'be 

A portion of the supiatenal was lemovcd in a patient of tbiity-twm, wdio 
had trophic clisturliances in the foot, pain conti actvii e and a neciotic iilcei 
Leriche had already amputated a toe and peifoimed a periaiteiial sympa- 
thectomy on the common iliac and femoial aiteiies a year before wnthout 
relieving the symptoms He repoits the results as suipiismg The pain dis- 
appeared instantly, the contractuie and fiewiie disappeaied, the ulcer cica- 
trized Six months latei he w'as still w'cll and tboioughly satisfied wuth the 
success of the ti eatment 

The theory advanced by Oppel that certain forms of spontaneous gan- 
grene are a consequence of the hyperfunction of the suprarenal and that this 
throws into the oiganism,in inflammatoiy diseases, an unusually large amount 
of adrenalin wdnch produces spasm of the blood-vessels of the extremities 
and thereb}^ also of the vasa vasoium lesultmg m inter feience with the nutri- 
tion of the vessel w'all, is interesting He has presented his views recently 
and believes that the discussion has been settled theoretically and that a hyper- 
adrenalemia actually exists in both spontaneous gangrene and in Raynaud’s 
disease These views have, by no manner of means, been universally accepted 
It seems to me that the scientific evidence is as yet insufficient to furnish sound 
indications for the removal of a portion of the suprarenal in a case such as I 
have described In all these discussions, as m the discussion of thrombosis 
we are evidently dealing with multiple factors The cause is not simple or 
single, It IS complex and multiple The increased output of the suprarenal 
may be a contributing cause But the permanent conti ol of this excessive 
output by the removal of a poition of one gland seems to me unlikely 

In regard to embolectomy, the brilliant work of Einai Key stands out 
He reported in 1922 the results m eight cases in which he had performed the 
operation These operations, howmver. were performed for threatened gan- 
grene, not for established gangrene and the patients w'ere adults I have 
reported the results m a lioy of twelve operated on by Hellstrom The diffi- 
culty of early diagnosis, the fact that the children for the most ])art have been 
very seriously ill from general infections and that a general anaesthesia wmuld 
be necessary, that the vessels are small and that incision into the walls may 
well set up a widespread thrombosis, makes the procedure seem ill-advised 
in children 

To Snmmmizc — Gangrene m children, even symmetrical gangrene, is not 
an entity 

Some of the cases are due to embolism , others are due to autochthonous 
thrombi, still others are due to endarteritis of the minute vessels and capil- 
laries, and spasm of the vessel seems to play a pait 

Nearly all the reported cases have occuried during the terminal stage or 
subsequent to a generalized infection 

Experiments on rabbits show' that the minute vessels of the extremities 
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can be so altered by a combination of the local injection of adrenalin and the 
intravenous injection of small doses of streptococci that capillary thrombosis 
occurs, followed by gangrene 

Both sequences occur, producing tissue death spasm, then infection and 
infection followed by spasm 

There is a clinical record showing that spasm of the vessels, with a curious 
local distribution, may occur after the administration of pituitrm in an infant 

The use of the term Raynaud’s disease for all cases of symmetrical gan- 
grene IS misleading 


Case I — (Figs i, 2, 3, 4 ) R N, a child four and a half years old, was referred 
to St Luke's Hospital, March 29, 1923 He was a well developed bo3% appearing as if 
he had suffered and was still suffering from a severe illness The physical examination 
was negative except for a systolic murmur heard over the apex of the heart and a to and 
fro pericardial friction rub heard over the aortic region and along the sternum and to 
the right of the sternum m the fourth interspace The pulse was rapid and feeble The 
temperature was 101° F The left foot was coal black and cold There was a sharp 
line of demarcation just above the ankle-joint Above this there was a circulai zone 
slightly reddened and suppurating where the beginning ulceration was separating the 
living from the dead tissue The leg above was cedematous , over the patella was a simi 
lar circular gangrenous area about fi\e centimetres in diameter The right leg and foot 
were cedematous There were se\eral small areas on the right foot appearing as if thei 
had recently healed after being denuded of epithelium There was a bleb on the tip of 
the right middle finger Two-thirds of the right external ear was cold and black, Mith 
a sharp line of demarcation separating the living and dead tissue The outer margin of 
the left external ear showed a similar condition Lips, teeth and mucous membrane of 
the mouth and tongue and pharynx were normal The tonsils were moderatel} enlarged 
There were no enlarged lymph-nodes 

The mother stated that the child had been taken suddenlj iH three weeks before with 
difficulty in breathing and cough and a high temperature He complained of pain all 
over and particularly when touched He seemed to ha\e difficulty in swallowing, lom 
ited and complained of abdominal pain The pain became more and more severe The 
child had slept little and cried out from time to time 

After three days his general condition improved , he sat up in bed At the end of a 
week his legs became extremelv painful An area over the left ankle and heel became 
bluish and a bleb formed At the same time a similar area formed over the patella 
Within a few hours the right ear became greatlj swollen and turned purple The fol- 
lowing day similar changes took place 111 the left ear, but thev were less marked The 
penis became swollen and several blebs appeared on the prepuce 

The areas affected were all exquisiteh painful and acutelj sensitne to exterm 
impressions and all the lesions except that on the penis had passed to the condition 0 
gangrene seen at present 

The child was one of twins and had alwajs been well except for an attack of infln 
enza with bronchitis two 3 ears previous^ The famiL' lived in a cold, damp house an 
the mother thought that the child on several occasions became seriousb chilled There 
was no history of freezing or frost bite of the ears or feet 

The mother was so excited bj the nature of the illness and the feeling that por 
tions of the child were d\ing under her e\es, that it was difficult to obtain a consecii 
ti\ e stor3" of the illness, but the facts seem to have been as related Wassermann reaction 
vas negative 

The patient was referred to the medical service as the indications of pericarditis 
and endocarditis and the acute illness seemed to be the urgent features and the adricc 
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was given to protect the gangrenous areas from trauma and to keep the sulcus forming 

along the line of demarcation as clean as possible 

One by one the gangrenous areas separated The foot sloughed through at the 
ankle-joint at the end of two months Without anv an-esthctic the ligamentous attach- 
ments which held the foot to the leg were severed Except for this there was no surgical 
interference After the dead tissue was detached the parts rapidlj healed 

The specimen of the foot removed was hard, drj and black The articular cartilage 
was partially alisorbed There was no sound tissue from which to take a section for 
microscopical study 

The skin sloughed through at a level with or cecn higher on the leg than the joint, 
so that a conical stump was expected and the mother was advised to bring the child back 
for removal of the bone ends and the fashioning of a sound stump 

Two and a half jears later a small portion of the fibula was removed and the conical 
stump was revised During this interval the boy had had measles, whooping cough and 
chicken pox He was examined in klarch of this year, five years after the operation, 
and was a well grown and sturdy boy The skin over the stump was movable and the 
nutrition excellent The stump of the right ear showed no abnormality The skin was 
white and the scar looked as if a portion of the ear had been severed by a surgical 
operation The heart sounds were normal , there was no thrill or sign of hypertrophy 
Case III— (Fig 6 ) R A , a Syrian boy seven years old, was admitted to the Pedi- 
atric Division of St Luke's Hospital in July, 1913 The child had been normal until 
SIX months before admission when a moderate, gradual enlargement of the abdomen was 
noticed and he began to cough He had been m St Mary’s Hospital, suffering from 
these symptoms, for two months Four days before admission the left foot and lower 
part of the left leg became blue, swollen and tender 

Physical examination showed a poorly developed and nourished boy, slightly cya- 
notic, the cervical, axillary and inguinal glands were slightlj enlarged Pulses were 
equal and regular The tongue was covered with patches (called “stomatitis”) but did 
not seem tender Below the angle of the right scapula there was dulness and bronchial 
breathing, extending into the lower axilla The heart showed no lesion The abdomen 
was enlarged and the liver percussed to the sixth rib, the lower border being at the level 
of the umbilicus The surface of the liver was firm and not nodular , the spleen was not 
felt There was shifting dulness in the flanks 

The left foot and lower half of the left leg were blue, slightly swollen, tender and 
cold The toes could not be moved There was loss of sensation to touch and tempera- 
ture The foot was not sensitive to pam The upper edge of the discolored area was 
sharply marked, although the color was lighter along this line The knees were held in 


flexion and seemed painful on motion The knee jerk was not obtained on this side 
The right knee jerk was present There was no Babmski, clonus or Kermg 

The urine was negative except for a very faint trace of albumin Examination of 
the blood showed haemoglobin 90 per cent , red blood cells 4,800,000, white blood cells 
14,000, polymorphonuclears 78, l>mphocytes 22 The morphology of the blood was 
normal The blood culture on two occasions was negative Nose and throat cultures 


were negative for diphtheria For several months the daily temperature varied from 
98“ F to 102° F The pulse varied from 120 to 140 The respirations averaged between 
38 and 65 Soon after admission the patient’s right chest was tapped and thin, straw- 
colored fluid was removed This was repeated several times while he was m the hospital 
The abdomen was also aspirated five times and dear, straw-colored fluid, with a specific 
gravity of 1020, removed A guinea pig injected with this fluid was negative for tuber- 
culosis Analysis of the Syrian bread and flour for ergot was negative Intradermal 
iuetm test was negative The foot gradually became darker and a more definite line of 
demarcation was present 


Four and a half months after admission the left leg was amputated about 
tmictres above the knee joint by Dr W A Downes The wound healed without 
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The niacroscopical examination of the specimen showed a leg amputated abo\e the 
condyle of the femur The foot and lower third of the leg were completely dried, black- 
ened and mummified At the line of demarcation there was a separation of tissues as 
deep as the bone, except for two tendons posteriorly An intermission was left between 
the healthy and the mummified skin three centimetres posteriorly, two centimetres niesi- 
ally and two centimetres laterally The line of separation began internally six centime- 
tres above the malleolus and ran diagonally upward to eleven and five-tenths centimetres 
above the external malleolus Normal skin had grown inward and practically co\ered 
the upper edge of the muscle The end of the skin ran down almost as far as the bone 

Mill oscoptcal Examination — The one section of the vessels and nerves taken for 
microscopical study is presumably from the popliteal region as the remainder of the leg is 
mummified and was not dissected 

Atfety — The lumen of the artery is reduced to about one-fourth of its original size 
by a marked proliferation of the sub-endothelial connective tissue There is a vacuoliza- 
tion of manj^ of the new cells and a round cell infiltration throughout This new tissue 
contains several capillaries in which are seen partially degenerated red blood cells The 
endothelium is everywhere intact and smooth The internal elastic lamella is intact 
The muscle fibres of the media show mild degenerative changes and a moderate round cell 
infiltration (Fig lo ) 

Veins-— The three veins accompanjung the artery show essentially the same lesions, 
varying only in degree There is a sub-endothelial proliferation of connective tissue 
which in places shows degenerative changes In one of the veins this proliferating tissue 
had bridged the lumen in several places, so as to divide it into multiple channels These 
fibrous areas contain capillaries and man^ large mononuclear cells \vith hemosiderin 
pigment The endothelial lining is intact The adventitia and media show only a round 
cell infiltration (Figs 8 and 9 ) 

No vcs — Cross-sections of the nerves show degeneration of the axis cylinders and a 
moderate amount of round cell infiltration 

Dtscttsston — The vascular changes in this and the following case are essentiallj 
identical An endarteritis and endophlebitis are the prominent lesions The only added 
pathological change which is open for speculation in the present patient, is as to the 
exact process which preceded the canalization of one of the veins An original throm 
bosis, with subsequent organization and canalization, is to be considered but the presence 
of sub-endothelial thickening in the other veins, identical except for the bridging of the 
lumen, is more in favor of an obliterating endophlebitis, without thrombosis The pro- 
liferation of the sub-endothelial connective tissue and the diffuse round cell infiltration 
are the reactions expected following injury to tissues The injury in this case may be 
infectious or toxic There are no lesions m the amputated part which in aiij wa\ 


resemble tubercles 

The boy was discharged improved from the hospital several weeks later, but returned 
in two and a half months, the abdomen being again swollen The amputation stump was 
well healed, the right leg w'as thin, small, but showed no oedema The abdomen was 
tapped several times and the patient was discharged after three months, slightly improved 
One month later he was admitted to Bellevue Hospital The records there showed that 


an exploratorj laparotomy was performed The peritoneum, intestines and liver were 
everjwdiere studded wuth firm, vellow'ish nodules, varying in size from the head of a pm 
to a hazel nut The pathological report from sections removed at operation shower 
tuberculosis The abdominal w'ound healed and the child w'as discharged from the hos 
pital He returned one month later show'ing a large swelling on the outer side of t ic 
left elbow It had been opened several daj'^s before in the Out Patient Department an 
was discharging pus The incision was enlarged under general anaesthesia Seven aj 
later he wms again discharged from the hospital w'lth a diagnosis of tuberculous abscess 
of the left elbow' The records at Bellevue show' no later admission, nor a notice of^deat 1 
C\sE IV — J B, a bo^ fourteen lears old entered St Luke’s Hospital in h.o\cm 
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ber, 1924 He had a discharging sinus on the ball of the great toe leading to dead bone 
\ small, hard area had formed several weeks before and sloughed away, leaving a sinus 
The sinus had been twice curetted 

The physical examination showed a poorly nourished and poorly developed boy, but 
not appearing ill Except for enlarged tonsils and several bad teeth the examination was 
negative The heart and palpable blood-vessels seemed normal There was no disturb- 
ance of the sensory nerves The blood Wassermann was negative and the spinal fluid 
normal He gave no histor}' of trauma, of undue exposure to cold or of acute illness 
His father and mother, one brother and three sisters were living and well The toe was 
amputated and the stump healed soundlv 

One year later he returned He had been well and free from pain until two weeks 
previously, when he noticed, on the dorsum of the second toe, a large bleb and that the 
nail had become loose and shortly after the toe had become swollen and red A conical 
portion of tissue sloughed out near the tip of the toe, leaving again a sinus leading 
to bone, exactly similar to the one seen on the great toe There was little or no pain 
associated with these changes 

This toe was also amputated and healed promptly Although the vessels bled freely 
at both operations, they seemed smaller than normal The specimen showed the third 
phalanx nearly absent only the articular end being present The microscopical examina- 
tion of the soft parts showed no evidence of tuberculosis or tumor and no prominent 
thrombosis There was much subacute inflammatory tissue lining a tract leading to 
necrotic bone 

The next year when sixteen, the patient again came to the hospital He had been 
w'ell and free from symptoms until tw’O w'eeks before his admission He began, at that 
time to have dull pain (somew'hat more acute after walking) m the ball of the foot and 
near the stump of the amputation of the great toe He had noticed a tender swelling in 
the left groin On examination there w'as a low grade cellulitis ovei the plantar surface 
of the foot, having its centre about a sinus situated a few centimetres behind the stump 
of the great toe An incision was made thiouch this tissue dowm to the bone The wound 
did not heal The pain ceased, however except when the foot was injured the boy was 
able to w'ork about a garage 

At the end of another year a few' drops of pus w'ere still discharging daily through 
the sinus The dorsum of the foot was slightly swollen and somewhat sensitive The 
tissue about the sinus on the plantar surface was bluish the scanty pus discharging from 
the sinus W'as foul smelling, as if there was necrosis of the neighboring tissues There 
w'as a large gland m the groin Sedillot’s modification of Pingoff’s amputation was per- 
formed, sawing through the os calcis obliquely and turning it up on the tibia, cut slant- 
ingly to correspond No tourniquet was used The vessels bled freely The skin w'as 
closed w'lthout drainage and the stump put up in a plaster-of-Paris bandage The wound 
healed by primary union He has now a strong, end-bearing stump m which the circi la- 
tion seems normal The turned-up portion of the os calcis has united firmly to the tibia, 
partly by bone and partly by strong fibrous union There is no evidence of lessened 
calcium deposit in the terminal fragment (Fig ii ) The boy uses an artificial foot 
When without the foot he walks about his room directly on the stump 

Pathological Rcpoit — Macroscopical Examination The specimen consists of a left 
foot amputated at the ankle but not including the posterior half of the os calcis The 
great and second toes are missing, having been amputated at the metatarso-phalangeal 
joints The point of amputation of the second toe has healed over and is covered with 
thickened, desquamating epithelium On the ball of the foot, just behind the site of ampu- 
tation of the great toe, is a half-moon shaped ulcer with a granulating base 2 5 cm m 
diameter The dissected dorsalis pedis artery show's a moderately thickened and w'hite 
w'all, but the lumen appears to be patent throughout The plantar artery is the same, 
except that the w'all does not appear quite as thick 
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]\Itci oscoptcal Examination — Sections of the larger dorsal and plantar arteries of the 
amputated foot show the same histological changes The predominating lesion is an 
endarteritis, as shown by a connective tissue thickening of the intima In places this 
fibrous thickening of the intima is so great as to cause mfoldings with a partial occlusion 
of the lumma The endothelium is everywhere intact and smooth, and there is no evi- 
dence of thrombosis The media is relatively thickened and m places shows a moderate 
amount of degeneration of the muscle fibres, recognized by patchy variations m staininq; 
Stains for elastic tissue show the internal elastic lamellae to be broken and frajed at 
irregular intervals The adventitia shows no changes Cellular infiltration of all the 
coats is lacking 

Aifei tales — Sections of the arterioles show the same thickening of the intima as is 
seen m the larger vessels In the smaller vessels, however, the new fibrous tissue of the 
intima is relatively greater as compared to the size of the vessel and m many of these 
the lumma are almost entirely obliterated The degenerative changes, seen m the media 
of the larger arteries, are lacking m the arterioles 

Veins — The veins showed a marked thickening of the intima, due to new connective 
tissue The media and adventitia are relativelj normal In the larger veins the thick- 
ened Ultima shows considerable myxomatous degeneration The endothelium is everj- 
where intact and smooth and there is no evidence of thrombosis (Figs 12, 13, 14 and 15 ) 
Neives — Sections of the smaller nerve bundles show only minor and non-essential 
changes The perineurium m places is slightly thickened and hyaline Many of the 
fibres are surrounded by a small zone of oedema but degenerative changes of the fibres 
themselves are not seen 

Soft Tissues — The soft tissues show only slight pathological changes In the region 
of the ulcerated area on the sole of the foot there is cedema of the connective tissue and 
a moderate degree of round cell infiltration 

In general it can be said that the essential lesions in this case are endarteritis and 
endophlebitis affecting the larger and smaller vessels alike The intima is thickened bi 
an increase m connective tissue and in some places, especially in the smaller arterioles, 
this new tissue is sufficient m amount to occlude almost completely the lumma The 
endothelium is everywhere intact and there is no evidence of thrombosis 

Discussion — The endophlebitis and endarteritis in the amputated foot of this bo} 
are m themselves believed to be sufficiently marked to constitute an adequate cause for 
the production of the gangrene when trauma or infection are added While these vas 
cular changes are the ones which are associated with both acute and chronic diseases 
the exact etiological factors in this particular case are not at all clear A positive etio- 
logical diagnosis cannot be made and a tentative one can only be arrived at by a process 
of exclusion 

Clinically, thrombo-angntis obliterans or Buerger’s disease can be eliminated bj the 
age of the patient, his race, and the clinical history and course of the disease Bj defini- 
tion, thrombo-angntis obliterans is essentially a different process than the one which is 
seen in the arteries and veins of this boy Both grossly and microscopically, thrombus 
formation is the essential lesion In the acute stages the inflammatory reactions in the 
wall of the vessel harboring the thrombus are marked and characteristic In the healed 
stage the vessel may be completely occluded by a thrombus, or the thrombus maj be 
canalized so as to allow a diminished flow of blood These changes are simulated m no 
waj bj" the processes seen m the present case Therefore, by clinical and histologic 
means, thrombo-angntis obliterans can be excluded as a pathological basis for the gan- 
grene in the case under discussion 

The vascular changes due to congenital sjphilis may be identical with those seen 
111 this boi At the same time, the histological changes seen are not characteristic an 
cannot be differentiated from the changes due to other acute or chronic infections 
Therefore the proof for a diagnosis of svphilis must rest on the clinical criteria w n 
in this case are entireh negative The bov has none of the stigmata of congenital s'P' 
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ills and there is nothing in tiic family historj to suggest a syphilitic infection He has a 
negative blood Wassermann which remains negative after a trial dose of neoarsphena- 
nnne The luetin skin test is negative The spinal fluid shows a normal cell count and 
globulin content and the Wassermann reaction is negative With these negative serologi- 
eal tests and an entireh negative history as regards syphilitic infection of the patient or 
his parents, a diagnosis of congenital sjphilis cannot lie made 

Lastly, to be considered as etiological factors are the circulating toxic agents of the 
infectious diseases The widespread and uniform distribution of the vascular lesions in 
the amputated foot of this patient strongly suggest a direct toxic injury to the intima 
The repair of this injury with new fibrous tissue has been sufficient, m the smaller 
arteries at least, to almost occlude the lumma Therefore, by the process of exclusion 
and in the absence of other more definite etiological factors, we are forced to conclude that 
the vascular changes, with the resulting gangrene of the toes, are probably dependent on 
the injury due to circulating toxins or microorganisms of past infections 
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NON-UNION OF FRACTURES 

\N rXPERIMENTAL AND CLINICAL STUDY 

By John Francis Cowan, M D 
or S\v Fhan CISCO CvMionviv 

The following observations piesent instructive information legarcling 
the anatomical conditions found m non-union of fractmes and the abnor- 
mal healing processes responsilile for these conditions The subject of 
non-union of fractures has been studied largely fiom the standpoint of 
surgical therapy 

When we examine the literature foi causes of ununited fracture, we find 
a variety of conditions both geneial and local which have been considered 
etiologic factors In fact it appears that any systemic disease which the 
patient may have had at the time of fracture has been deemed a cause of 
failure of union either through a specific toxin, as m syphilis or through 
deterioration of health, as m diabetes, nephritis, ameinia. or through dys- 
function of the endocrine system with deficiency of calcium metabolism 

Of the local conditions assigned as causes of non-union we find defective 
innervation, disturbance of the blood supply of one or both fragments 
through injury to the nutrient artery imperfect immobilization too perfect 
and prolonged immobiluation, too great separation of the fragments inter- 
position of soft paits, infection with excessive suppuration, osteosclerosis 
of the ends of the fiagments, tumors, lack of osteogenetic power and sus- 
pended vitality 

It soon became apparent in the study of our cases that all of the general 
and most of the local causes given as factors in the jiroduction of non-union 
could be ruled out, for in a series of forty-two cases of non-union all but 
two patients were robust, healthy men of middle age, who at the time of 
fracture were engaged in haid manual labor or were performing vigorous 
exercise This agrees with the observations of surgeons in general, that fail- 
ure of bony union following fracture occurs more often in the prime of life 
than at any other time 

The exceptions in our sei les were two a boy, six years of age, who had 
had extensive suppuration following open reduction of a fracture of the 
radius, and a young woman, twenty-two years of age, with a moderately 
severe case ot diabetes In these two jiatients operations were performed 
and bony union occuried m the usual time 

Theie aie two local conditions which all agree are important factors m 
the pioductioii of non-union First, we know from clinical experience and 
fiom experimental study that the interposition of soft jiarts will cause non- 
union, and secondly, that wide sepaiation of the fragments by the original 
vulueiatmg force, by giavity, by muscular conti action, oi bj loss of cortical 
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bone in compound fiactures may be followed by fibrous union The effect 
of gravity is best seen in fracture of the mid-portion of the shaft of the 
humerus in which the weight of the lowei portion of the arm and forearm 
tends to separate the fragments The effect of muscular contraction is 
observed in fracture of the patella, the olecranon process and in the avul- 
sion of an apophysis in which cases fibrous union is the rule, if surgical 
leposition and fixation of the fragments are not secured 

As we occasionally see fracture of each of two-paired bones, followed by 
firm bony union m one and fibrous union m the other, or two or more frac- 
tures at different levels of the shaft of one bone in which all but one heal h} 
bony union, it is reasonable to suppose that failure of osseous union is due to 
some local condition 

At the beginning of our study of ununited fracture it became evident that 
a clear conception of the histological processes occurring in the repair of a 
simple fracture was essential for the appreciation of the variations in these 
processes which give rise to non-union It was also obvious that there was a 
decided lack of knowledge of the exact anatomical conditions present in cases 
of non-union 

It is known that the fragments are united by a bond of fibrous tissue, and 
as fibrous tissue is supposed to represent a stage thi ough which the processes 
of repair of a fracture commonly pass, failure of ossification of the bond 
results m non-union Just why ossification fails in these cases was not clear 
and the use of such expressions as lack of osteogenetic power and suspended 
vitality does not bring us any nearer the solution of the problem 

Bone possesses an extraordinary power of self-repair This is not sur- 
prising when Its mesoblastic origin is considered, for all mesoblastic tissues 
of the body possess unusual power of repair It is a fact that osteogenesis 
does not progress at the same rate in all individuals nor in all bones of the 
same individual and it is easy to conceive that osteogenesis may differ in 
the same bone of an individual at different times 

But granting that the processes of repair are much more rapid in cer- 
tain individuals than m others, and providing the various general and mos* 
ot the local causes considered as factors in the production of non-union are 
absent bony union ought to occur in a fracture of a long bone of a healthy 
animal in a reasonable time, unless there are some underlying anatomical con- 
ditions which prevent this 

In collaboration with Dr Frank E Blaisdell, the writer produced a senes 
of simple fractures in kittens By simiffe fracture is meant one in which 
there has been solution of continuity of the coitical bone without displacement 
ot the fragments or with reposition of the fragments as near as possible to 
the normal position, and with a minimum amount of damage to the ends o 
the fragments and the surrounding soft parts, especially the periosteum 

Under ether anaesthesia the right humerus was bent across the thum, ni 
most instances the hone tracturing with an audible snap The animals ucre 
sacrificed with chlorotorm at intervals of twelve hours to thirty'-four da}S 
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and the speumens studied itidiogiaphically, giossly and niiu osLopitally Oui 
observations included fiist, the immediate changes m the bone and sunouncl- 
ing soft parts which followed fractuie and resulted from trauma, and sec- 
ondly, the changes constituting the mflammatoiy reaction which result in a 
repair of fracture 

The different tissues of lione, namely the peiiosteum, coitical bone and 


medullary tissue were stud- 
ied for the purpose of detei- 
inining the precise i ole played 
by these in the reparative 
process These tissues were 
also studied in animals of 
the same species at different 
ages and observations were 
made on the periosteum and 
cortical bone of children and 



adults during operation 
A study of these speci- 


G 




mens shows the following 
The periosteum of the grow- 
ing bone of a young animal 
or child IS a strong, thick, 
elastic and highly vascular 
membrane, firmly attached 
to the bone in the region of 
the epiphyseal lines, but else- 
where more loosely attached 
through the medium of a 
delicate areolar tissue, m the 
interstices of which are sev- 
eral layers of large cells, the 
osteal filiroblasts The blood- 
vessels of the periosteum 
subdivide rapidly before en- 
tering the cortical bone This 
vascular supply is most im- 



Tig 1 — Transverse section of tibia of six months’ human 
fetus showing A — Fibrous layer of periosteum B — Layers 
of osteal fibroblasts G — Cortical bone D — Haversian Canal 
with osteal fibroblasts depositing new bone 


portant The membrane is easily stripped up from the cortical bone If we 


compare this membrane with the periosteum in the adult human or experi- 
mental animal in which the bone has reached its maximum growth, we find 
that the latter membrane is relatively and often absolutely thinner, less elastic 
less vascular and more firmly adherent to the cortical bone Osteal fibroblasts 
may be present at intervals as a single layer , they may be difficult to find, or 
they are absent Often the adult periosteal membrane is found to strip’ up 
from the cortical bone with difficulty and it may be found lacerated m part or 
m whole flush with the fracture line ^ 
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Examination of the coitical hone shous oonsideiable vaiiation in Ihn-kness 
and density in the human and expenmental animals at different ages Hie 
coitical hone of a young growing animal is thin, the haveisian canals are 
laige and filled with a delicate leticulai tissue supporting hlood-vessels Along 
the walls of these canals many osteal fibroblasts are seen In the adult, the 
cortical bone is thicker and more dense, the havei sian canals relatively smaller 

and the osteal fibroblasts are 
much less in evidence 

Bones of the young fre- 
quently bend and buckle and 
in experimental specimens 
from kittens, the lamellse of 
the cortical hone are seen to 
slide on each other and the 
cortex bends fissures, or frag- 
ments In the adult, the thick 
dense cortical bone often frac- 
tures m one plane or frag- 
ments much as a cast-iron rod 
breaks under strain The med- 
ullary tissues vary with age 
In the hone of the young 
growing animal the marrow is 
lymphoid and quite vascular 
and the bone trabeculx are 
surrounded with one or more 
layers of osteal fibroblasts In 
the adult animal the marrow is 

Fig 2 — Camera lucuH drawing of longitudinal ection at futty, leSS VaSCUlar aiicl OStC 

site of fractuie of humerus of Kitten showing A — Cortical nrp fpwpr in lUlin- 

bone B — Periosteum, continuous on side of 'inguHtion and nDrOlJldoLb die icwc 

ruptured on opposite side, E C — Area of haimorrhage within i r,ffpn ahepilt from tllC 

medullary portion of hone D- Mu cle drawn tightly oter Oer Or OttCll aOSeni 11 
area of laceration of periosteum E — Periosteum and thin t-Up froliprnlpe 

lajer of cortical bone G — Area of ii'cmorrhage external to SUTIdCC OI tliC L d 

A Study of our experimental 
specimens at various stages of the lejiarative process of a simple fracture 
shows the following 

With solution of the continuity of the cortical bone haemorrhage occurs 
from the lacerated vessels of the periosteum, haversian canals of the cortical 
bone and the marrow The blood extravasates, beneath the periosteum, 
about the fractured ends of the cortical bone and for varying distances into 
the medullar}^ portion of each fragment With laceration of the periosteum, 
blood finds its way into the surrounding soft parts The extent of bosmor 
rhage will depend upon the A^ascularity of the periosteum and marrow aiic 
upon the amount of sej^aration of the periosteum from the cortical bone, 
which determines the degree of resistance offered to suffusion 

Blood coagulates and seals the lacerated vessels Fibrin is depositee 
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beneath the peiiosteum, about the ends of the fiagmentb and in the medulla 
Fibrin IS a natuial stimulus to fibioblastic piolifeiation In these cases, when 
leukocytes aie not piesent oi iihen they aie not atti acted hy injurious agents, 
fibrin is not dissolved and acts as a budge between the fragments and exerts 
a specific atti action for fibi oblasts The cells begin to pioliferate within a 
few hours, invade the fihiin mesh-woik and lapidly leplace it 

Fibioblastic piolifeiation is accompanied oi piobably preceded hy the 
pioliferation of vasculai endothelium m the foim of fine capillary buds As 
eaily as the second day. end buds fiom the vessels of the peiiosteum 
and medulla can he ohseived about the peiipheiy of the clot These invade 
the clot and giadually leplace it hy a mass of vasculai, oedematous gianu- 
lation tissue consisting foi the most part of anastomosing end buds and 
capillaiy loops, the piocallus gianulation tissue 

This piocallus gianulation tissue is well developed at the end of the 
fiist week, both in the medulla, wheie as fihious manow it has replaced 
the lymphoid marrow, and in the subpet losteal space These procallus 
gianulation masses fuse and leestabhsh vasculai communication between 
the fragments 

Osteal fibroblasts which are numerous on the surface of the coitical bone, 
on the smface of the tiaheculae and along the walls of the haversian canals 
in these young animals, pioliferate along the vessels of the procallus granu- 
lation tissue, and osteoid mateiial and caitilage are deposited Ossification 
proceeds on the walls of the blood-vessels, and cylinders of new hone are 
laid down which latei form the lamellte of the cortical hone and the trabeculae 
of the medulla 

It appears that pressure on the developing calluses plays an important 
pait 111 the formation of cartilage This pressuie may he due to contact 
of the dense cortical hone with the medullary procallus granulations or to 
the overlying periosteum, which may be stretched and tense The medullary 
piocallus granulations often undergo ossification without an intermediate 
cartilaginous stage In the specimens in which caitilage was present in the 
medulla of these bones there was always considerable lateral displacement 
of the fragments so that the cortical bone of one fiaginent lay in contact 
with the medulla of the othei 

With the lifting up of the peiiosteum and the foimation of blood clot 
in the subperiosteal and medullary areas, the cortical bone for varying dis- 
tances on either side of the fracture line is deprived of its blood supply 
hone cells die and the lacunae rapidly become vacant 

Bone IS different fiom all other tissue in having an abundant intercellular 
substance m which lime salts are deposited If the bone cells are killed, 
this intercellular substance immediately becomes a foreign body which 
leqiines removal The necrotic or deal cortical hone becomes irregular on 
Its surface by cellular and vascular erosion and the haversian canals enlarged 
cuu iiiegulai As the haveisian canals become enlaiged and irreo'ular in 
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outline, new bone is deposited on then walls, and this new hone is continuous 
on the external and internal surface of the cortex with the subperiosteal and 
medullary calluses A sharp line of demarcation is clearly seen between the 
dead bone and the newly developed osseous callus 

Rarefaction of the dead bone continues and new bone is deposited until 
all of the dead bone has been replaced With the restoration of function 
those portions of the subperiosteal and medullary calluses which he outside 
the lines of pressure are gradually absorbed, while those portions of the 
calluses which he within the lines of pressure are gradually thickened 
(Wolff’s Law) As the medullary osseous callus disappears, the marrow 
again becomes lymphoid in character and healing is complete 

From these experiments it is seen that of the three tissues — periosteum 
medullary tissue, and cortical bone — the periosteum is the most important 
Leaving out of consideration the osteogenetic power of the periosteum, this 
tissue serves two very important functions in the healing of fractures (i) 
without complete laceration, the peiiosteum serves as a bridge betiveeii the 
fragments which prevents their separation, and (2) it serves as a limiting 
membrane to confine the blood, and hence limit the clot m which the procallus 
granulation tissue develops 

Successful union is dependent upon the establishment of vascular com- 
munication between the procallus granulation tissue of the fragments When 
contact of the fragments leaves no room for an appreciable clot, or wdiat 
amounts to the same thing, when the apposition of the fragments is perfect, 
so that the clot is infinitesimal, healing by osseous union is almost certain 
to occui Under these conditions, vascular communication is rapidly estab- 
lished between the fragments and healing may be said to occur per pnmam 
This condition obtains m impacted fractures 

In all experimental specimens in which the periosteum remained intact 
but was lifted off the cortical bone, the subperiosteal callus appeared early 
and was the most impoitant factor in healing by osseous union In 
cases in which the periosteum was lacerated flush with the fracture line, 
but was lifted up foi a short distance on either fragment, subiieriosteal 
callus developed, and resulted m an increase in the diameter of the end of 
the fragment When the periosteum was retracted for a short distance 
from the fracture line, the end of the fragment became smaller by cellular 
and vascular erosion of the necrotic bone When the periosteum remained 
adherent to the cortical bone at the line of fracture, no subperiosteal callus 
appeared, and the diameter of the end of the fragment remained unchanged 
Following a fracture with haemorrhage into the medulla, the lymipion 
marrow is rapidly replaced by fibrous marrow This delicate, highly ms 
ciilar and oedematous procallus granulation tissue is gradually replaced i) 
osteoid and cartilaginous callus formed by osteal fibroblasts proliferating 
along the walls of the capillaries Bone trabeculae rapidly make their appear 
ance along the inner surface of the cortical bone, bridge across the me n 
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laiy space as the internal or medullaiy osseous callus and finally across the 
line of fracture, thus uniting the fragments The medullary osseous callus 
IS less in amount and slower in development than the subperiosteal callus 
and hence plajs a idle second in importance 

The cortical bone assumes a passive role m the healing process Vary- 
ing amounts of cortical bone on either side of the fracture line become 

neciotic Near the ends of the 
fiagments, bone cells have dis- 
appeared , a little farther away 
they stain poorly and are un 
dergoing autolysis The sur- 
face of the necrotic bone be- 
comes irregular from vascular 
and cellular eiosion 

The circulation is reestab- 
lished rapidly by the ingrowth 
of new blood-vessels of the 
procallus granulations , the ha- 
versian canals become enlarged 
and irregular Osteal fibro 
blasts surrounding these ves- 
sels deposit new bone on the 
walls of the canals and a sharp 
line of demarcation between 
living and dead bone is clearly 
seen This process continues 
until the dead bone is com- 
pletely replaced The so-called 
intermediate callus is absent 
and any callus between the cor- 
tical ends ot the fragments de- 
velops from the siib-periosteal 
or medullary calluses 

Having studied the proc- 
esses of repair of a simple 
fracture which result in bon) 
union, our next problem vus 
to determine if possible the 
variations in these processes which result in non-union and the causes 
such variations , 

To this end oui studies included (i) radiographic examination o 
ununited fracture m the human, (2) examination of the ends of the rag 
ments and the fibious bond at operation, and microscopic study of speci 
mens removed at operation, (3) the expeiimental production of non-unio” 
with microscopic examination of specimens and the comparison of tic^ 
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Fig 6 — Radiogram of ununited fracture of tibia sboiv 
iiig A — Thick cortical bone B — Subperiosteal osseous cal 
lus, and C — medullary callus forming bone buttress 
increase in diameter of upper ena of loner fragment 


Note 
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with cases fiom the human, (4) eflorts to secnie osseous union 111 cases 
of experimentally pioduced non-union and (5) the application of the knowl- 
edge thus gamed to the suigical treatment of non-union m the human 


Radiographic examinations of unumted fiactuies m the human showed 


a thick dense cortex, the development of a medullary osseous callus filling 


the ends of the fiagments and 
forming a bone buttress , an in- 
crease in the diameter of the end 
of one or both fragments with 
an occasional isolated nodule of 
inci eased density m the fibrous 
bond , or a decrease m the end of 
one or rarely both fragments, or 
convexity of the end of one fiag- 
ment, usually the uppei, and con- 
cavity of the end of the othei, 
usually the lower, with a cleft be- 
tween the two 

Observations of the fibrous 
bond at the time of operation, and 



nnii 1-— I'lbula fragments Note increase m diameter 
of upper end of lower fragment T— Tibial fragments 
with medullary osseous callus H— Fibious bond, the 
fibres of which are diiected parallel to ends of frag 
tn^ent l^Fibro cartilage being replaced bv ingrowth 
of aessels from marrow spaces of tibial fragments 
Note serrapons of bone ends at L, and bone buttress 
above and below H in fibular fragments 



m-„r —Unumted fracture of tibia in hu 
I— Thick den-e cortex of 
which bond, the fibres of 

ments Parallel to ends of frag 

formed trabecula: of med 
pro callus granulation D — Dense 

his NoV^cn t f'-m^o'^Pfriosteal osseous cal 
at T 'f fibrous bond 


Histologic examination of tissue lemoved 
at opeiation showed thiee distmct types of 
non-osseous union (i) a fiim fibrous 
i nion, (2) a loose fibrous union with or 
without clefts between bundles of dense 
collagen fibrils, and (3)“ a definite pseud- 
ai throsis, with cartilage and synovial mem- 
brane 

I Finn Fibious Umon ~Th& frag- 
ments were usually m good alignment with 
slight separation The ends of the fiag- 
ments were either of normal diameter 01 
more often one was of normal, the other 
of inci eased diameter, and the medullary 
portions were occupied by bone In most 
instances a distinct bone buttress separated 
the marrow spaces from the fibious bond, 
in others the surfaces were finely serrated 
and the marrow spaces w^ere open In this 
vanety a fibrocaitilage caps the ends of 
the fragments The bond consists of a 
dense avascular fibrous tissue, the collagen 
bundles of which are directed for the most 
part parallel to the ends of the fragments 
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01 at right angles to the long axis of the bone These fibres can be traced 
inward fioin the periosteum The outermost fibres unite the periosteum of 
the fragments and run in a direction parallel to the long axis of the bone 
Often there is enough bone production m each fragment to bridge the ?ap 


2 Loose Fihi oils Unwii — ^ 



Fig g — Uiiumted fracture of tibn in 
human r\ith loose hbious bond showing S — 
Fragment D — Fibrous bond, the fibres of 
which run for the most part parallel to the 
long axis of the fragments G — New bone 
formed from medullarj pro callus granula 
tion tissue R — Island of new formed hone 
in fibious bond 


case of loose fibrous union the ends of 
the fragments present much the same ap- 
l^earance as cases of firm fibrous union 
with the exception that the ends of the 
fragments are serrated and a bone but- 
tiess separates the marrow spaces from 
the fibrous bond The fibres of the dense 
avascular fibrous bond run largely in a 
direction parallel to the long axis of the 
fragments and are united to the bony ser- 
I ations In some specimens clefts appear 
111 the fibrous tissue, the walls of which 
are quite irregular and the tissue is rag- 
ged and stains poorly 

3 Psciidarthutis — In this case the 
apposing surfaces of the fragments are 
irregularly concavo-convex The concav- 
ity is formed by growth of bone at the 


periphery, there often being moie bone 
developed than is necessary to bridge the 
defect The trabecula of the ends of the 
fragments are considerably thickened, a 
bone buttress is formed and the apposing 
sui faces are covered with fibrocartilage 
At the periphery the bones are united 
by fibrous tissue, which forms the capsule 
of the new joint In some areas synovial 
membrane is present 

It was appal ent from the examination 
of these specimens that theie was one fac- 
tor common to all and that was a separa- 
tion of the fragments The degree of 
separation varied from one-eighth to one- 
half inch or more In transverse fracture 
of the niid-portion of the shaft of the 
humerus, the separation of the fragments 
was greatest In oblique fractures of the 
tibia separation was of a less degree but 
was still apparent Scpaiafwn of fiag- 
vunts can occui only by a sti etching oi 
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IG 10— P^eudarthroMS of 

m following fracture to ,,e ot 

ments H— Joint space of 

joint Note concaro coni ex oum^^ 

oint surface and bono 

nents There has been sufficient 
.iction to bridge the gap 
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lacoation of the powstcinn As the periosteum m adults is relatively thin 
and less elastic than in the young, it is moi e apt to tear than to stretch 

Observations made dining open reduction of fractuies in which radio- 
graphic examination revealed a thick, dense cortical bone, with moderate sep- 


aration of fragments, showed a 
complete lacerafion of the peri- 
osteum In several cases we were 
able to pass a probe between the 
fragments and demonstrate a 
complete absence of periosteal 
continuity In some instances lac- 
eration of the periosteum occurred 
flush with the line of fracture 
with or without slight retraction 
Where retraction occuired, the 
periosteum had been detached 
fiom the fragments for a slight 
distance on either side of the frac- 
ture line In other cases the peri- 
osteum had been stretched and 
detached from the cortical bone 
and ruptured on one or the other 
side of the fracture line so that 
the end of one fragment retained 
Its periosteal sheath, while the 
other was denuded for a short 
distance 

The importance of laceration 
of the periosteum and separation 
of the fragments is seen m frac- 
ture of the patella and olecra- 
non Even with slight separation 
fibious union is the rule m these 
cases and it is only after suture 
of the f ibi operiosteum and the 
lateial aponeurotic expansions 
that bony union is most likely to 
occui 

The separation of fragments 
results fiom (i) the oiigmal vul- 



Fig II — EvperiinentaUy produced unumted fric 
tore of the tibia of dog P— Area of fibrous bond 
M--Upper end of lower fragment showing original cor 
tical bone, and increased diameter of fragment in this 
area due to formation of new bone 


neiating force producing fiacture, (2) gravity, as for example, the weight 
of the lower arm and forearm in cases of fracture of the mid-portion of the 
shaft of the humerus, and (3) muscle pull as m fracture of the patella and 
olecianon process Eren the application of a Lane plate to the irregular sur- 
faces of fiagments may cause separation on the side opposite the plate It 
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was found that non-union was not uncommon after plating and the use of 
plates has been wained against by many writers 

By producing solution of continuity of the cortical bone without lifting 
up the periosteum we sought to eliminate to a large extent the subperiosteal 
callus which we have seen is of such importance m the healing of simple frac- 
tures Healing would then depend upon the more tardy and less abundant 
medullary callus W e therefore incised the periosteum of the mid-portion of 
the shaft of the tibia of the dog to avoid gross injury, especially to avoid 
lifting It off the cortical bone and then sawed through the latter with a fine 
saw As there is a tibio-fibular synostosis m the dog, the fibula prevented 
separation of the tibial fragments and Ave secured bony union in some of our 

specimens With fracture 
of the fibula, however, the 
weight of the foot and 
lower portion of the leg 
was sufficient to cause 
separation of the frag- 
ments, even though the 
extremity was immobi- 
lized in a plaster spica 
well padded with sheet 
wadding 

We have seen that 
bony union requires the 
establishment of a vascu- 



Fjo 12 — Experimentally produced ununited fracture in the i m n n i r n f i on he- 

tibia of dog showing A — Sclerosed ends of fragments and D- — tar COmmUll 
fibrous bond tbe fibres of which extend inward from the penos +,,rppn flip ImvineiltS Or 
teum in a direction paiallel to the surfaces of the fractured ends LWCCii uiic eg i 

or at right angle to the long axis of fragments ^ fuSlOn of the prOCallUS 

granulations As has been said the more accurate the apposition, the more 
ceitain is healing by osseous union to occur If the fragments are not 
maintained m close apposition but are separated even slightly, the clot 
between the fragments is greater in amount and there is an additional fac 
tor in the reparative process tending to delay or even to stop completel} 
bony healing This is the mgiowth of granulation tissue from the periosteum 
This hardier connective tissue reacts to injury by prolifeiation, invades and 
organizes the clot between the fragments with greater rapidity than the more 
tardy granulations developing from the vessels of the marrow spaces 
forms a limiting membrane, which prevents fusion of the vessels of the me 
Hilary piocallus granulations as effectively as an interposed piece of fascia 
or muscle 

The two tyjies of granulations are easily distinguishable microscopica 
That sjirmging from the capillaries of the marrow spaces is delicate, ng 
vascular and cedeinatous. with fine collagen fibrils similar to the filiroiis ni< 
row fiom which it springs, -nhile that growing in from the periosteum 
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dense, avasculai with large bundles of collagen fibies compactly united like 
the fibrous periosteum from which it develops At times the rate of growth 
of these two gianulation masses appears to be about equal, so that a com- 
bination or Intel twining of the two can be seen Osteal fibroblasts from 
the marrow and haveisian canals of the coitical bone pioliferate along the 
capillaries of the medullary piocallus granulations and form cartilage and 
bone The final lesult of the reparative process will depend upon which 
of the two gianulation masses gets the upper hand If the medullary pro- 
callus granulation masses win, vasculai communication between the frag- 
ments lesults, and bony union occurs If there is a tie, irregular bony 
projections appeal about the ends of the fragments and isolated nodules, or 
islands of bone develop in the fibrous bond, or union occurs over a portion 
of the extent of the fractured surfaces only If the dense, avascular tissue 
from the periosteum gets the upper hand, it seems to choke the moie deli- 
cate and vascular granulations from the marrow spaces and prevents then- 
fusion in a manner analogous to that which occurs m a so-called amputa- 
tion neuroma, in which we see the axis cylinders of the proximal segment of 
the injuied nerve twisted and compressed m every diiection There appears 
to be sufficient growth of axons m the neuroma to bridge the defect, but they 
cannot get across 

Likewise in fracture, there seems to be no failure of osteogenesis in most 
of the specimens which have failed to unite by bony union, for long spurs of 
bone, more than sufficient to bridge the space, aie often seen extending from 
one or both fragments The ingrowth of dense fibrous tissue from the peri- 
osteum has acted as a limiting membrane to prevent fusion of the medul- 
laiy granulations 

Coincidently with the ingrowth of fibious tissue from the periosteum, 
osteal fibi oblasts proliferate along the vessels of the medullary procallus gran- 
ulations and deposit bone which eventually plugs the medullary portion of 
each major fiagment for a short distance from the end In the earlier stages 
the junction of bone and fibrous bond is irregular, the bone ends are serrated 
and one sees active bone formation going on here with fibrous marrow between 
the sei rations Later we find a well marked bone buttress extending across 
the Ijone ends which sepaiates and shuts off the marrow spaces from the 
hbrous bond As the function of weight bearing is not resumed, because of 
instability, the medullary osseous callus does not disappear as in the healed 
fiactuie, but jieisists giving rise to the eburnated end of one or both fragments 
Wheie the periosteum is separated from the end of the fragment but 
lemains as a sheath, a subperiosteal osseous callus forms which increases 
tile diameter of the bone end Where the end of the fragment is denuded, 
the oiitei layeis of the bone become necrotic, granulation tissue sur- 
lounds It, the bone is giadually absorbed and becomes more or less conical 
in shape sui rounded by scar tissue 

Function plays an impoitant role m determining the type of non-union 
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In paired bones, such as the tibia and fibula or radius and ulna, where only 
one bone is fractured, but the fragments are not in contact, its fellow acts 
to prevent wide separation Here the bundles of collagen fibres of the bond 
run foi the most part parallel to the fractured surfaces The same picture 
IS seen in cases of fracture of the two bones where immobilization has 



Fig 13 — Drill hole in anterior surface of patella of dog show 
mg C — Patella D — Fibro periosteum and E — fibrous tissue in 
growth plugging hole Note also bone buttress separating fibrous 
plug from marrow spaces 


prevented separation or 
rather where tension has 
not tended to separate 
the fragments 

To demonstrate the 
effect of the absence of 
piessiire and tension on 
the granulation tissue de- 
veloping from the perios- 
teum the following ex- 
periment was performed 
The anterior surface 
of the patella is covered 
by a thick fibroperios- 
teum Beneath this the 
cortical bone is dense If 
we drill a hole through 
half the thickness of the 
patella from the anterior 
surface, this becomes 
filled with dense fibrous 
tissue, continuous vith 
the periosteum, the fibres 
of which run in a direc- 
tion parallel to the long 


axis of the hole The more slowly developing gianulations from the marrow 
spaces are prevented from fusing by this plug of dense fibrous tissue and new' 
bone IS deposited about the plug which forms a distinct wall The arrange- 
ment of the cells and fibrils parallel to the long axis of the drill hole can best 


be explained by the absence of pressure and tension 

Where gravity or muscular contraction produces tension on the deve- 
opmg granulations the fibroblasts respond to this by the iwoduction of a'l 
abundance of fibrous tissue, the cells and fibres of which are arranged m 
the lines of tension and a fibrous bond similar in structure to a tendon is 
formed We see this type of bond m cases of fracture of the patella anti 
olecranon process, in which the fragments have been insecurely placed m 
position by suture or nail, but which have been separated gradually by muscle 
pull In the dog this type is easily produced in the tibia by padding the 
plaster spica vith sheet wadding As the animal jumps about on three eg^ 
the lower fragment tends to be pulled away from the upper by gravitv 
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Frc 14 — Experiinentall> produced fracture of patella of dog 
with suture of fibre periosteum, separation of fragments by muscle 
pull M — Fragment of patella O — Medullary pro callus granula 
tion tissue, and D — dense fibrous tissue bond 
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this type the uniting fibres run for the most part paiallel to the long axis 
of the fragments, a buttiess of bone separates the marrow spaces fiom the 
fibrous bond, the bone ends are more or less seriated and the uniting dense, 
avascular fibrous tissue bundles, tendon-like m stiucture, merge into the 
teeth of bone This is 
observed in cases of non- 
union following fracture 
of the mid-portion of the 
humerus in the human, 
where the weight of the 
lower portion of the arm 
and forearm has gradu- 
ally separated the frag- 
ments 

The difference be- 
tween the medullary and 
periosteal types of gran- 
ulations and the effect of 
tension during the devel- 
oping of these is easily 
demonstrated experi- 
mentally in case of frac- 
ture of the patella None of the ordinary methods used in holding the 
fragments of a fractured patella together are sufficient to prevent separation 
by the pull of the quadriceps extensor cruris muscle in experimental animals 
If the patella is sawed transversely m its mid-portion and the fragments are 

brought together by suture of the fibro- 
periosteum or by circular suture with 
wire, the steady pull of the muscles grad- 
ually separates the fragments, the sutures 
holding for a short time only Granula- 
tion tissue develops from the marrow 
spaces of the patellar fragments This is 
delicate, oedematous and highly vascular 
with fine collagen fibrils Osteal fibro- 
^ blasts from the marrow spaces invade this 
medullary procallus granulation tissue 
produced '{racfurc*^"or' the %atdia'"in"^og pcoduce boiie trabeculas Graiiulatiou 

showing A — ^Fragment B — ^New bone tra ,11 1 r .1 

liccuH de\eIoping in medullary pro callus tlSSUe CleVClOpS alSO irom the periOSteUlU 
Krinulation tissue C ^ 

this gives rise to a dense and much less 
vascular fibrous tissue which is similar to the tissue from which it springs 
Because of tension the long axes of the trabecula run parallel to the lines 
of tension so that the bone ends are seriated The fibrous tissue developing 
from the peiiosteal gianulations and uniting the fragments respond to tension 
by the formation of dense fibrous tissue, the fibroblasts and collagen bundles 
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Fig i6 — Fiagment of expenmentnlb produced fncture of dog showing ^ Note— 

G — New bone trabeculae de\ eloped fioni niedullar> pro callus granulations K nf end of 

Trabeculae and fibies of bond extend in direction parallel to lines of tension oeir t 
fragment 



Fic 17 — Old ununited fracture of tibia in the 
human showing ]\I — Osseous medullar> plug D — 
Fibrous bond I — Cleft in fibrous bond filled with de 
bns the result of necrosis of the fibrous tissue of the 
bond due to pressure and motion 



Fig. 18— EMier.n.entnU> 


nrocliice'i 


seudartlirosis 

-tipper fragment I i ^ meduIHr' >" 
tew bone developed fto jfagnicnt c" 
alius granulations of ,nt space 

red with cartilage and H— 


iio- 

COI 
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of which aie cuianged in the lines of tension and foim a stiong tendon- 
hke structure 

In the thud type of non-union there aie irregular clefts in the fibrous 
hone or a well-defined joint cavity with cartilage capping the ends of the frag- 
ments The fragments are end to end, end to side, or side to side, and the 
medullary poitions of the ends are plugged with bone trabeculse In some of 
the specimens the apposing surfaces of the fragments are quite irregular and 
serrated and one sees either baie bone or bone covered with necrotic and 
pooily-staining fibrous tissue In other specimens the surfaces aie irregular 
but smooth and in these there are areas of fibrocartilage undergoing ossifica- 
tion and areas m which the bone is irregulai and serrated with fibrous tissue 
continuous with the sei rations In this type little motion is piesent due to 
the 11 regularities of the bone ends 

In other specimens a well-defined joint cavity is piesent between the 
apposing sui faces of the fragments The end of the upper fragment is usu- 
ally convex, while that of the lower fragment is concave The concavity is 
formed by growth of bone at the peripher}’^ and m some specimens more bone 
has developed than is lequired to bridge the defect In this type the medul- 
lary portion of the ends of the fragments is filled with bone trabeculae of the 
internal callus, a iione buttiess extends across with fibrocartilage At the 
peripheiy the fragments are united by fibrous tissue continuous with the peri- 
osteum, on the under surfaces of which a tissue resembling synovial mem- 
brane IS seen From the study of our experimental specimens the manner 
in which these different types of pseudarthrosis are formed appears to be 
as follows 

The fibrous bond having been formed and the medullary calluses having 
ossified, the limb is mobilized by the removal of the spica, and restoration 
of function, particularly weight bearing is resumed This weight bearing 
causes the uniting fibrous tissue to be compressed If, in addition, there 
are sliding movements between the fragments, the collagen bundles are sepa- 
lated, their fibres are giound and torn, and irregular slits or clefts with 
lagged walls appeal Continued compression causes neciosis of the fibrous 
tissue as is shown by its structureless appearance and staining reaction and 
the necrotic material is gradually absorbed or remains in the clefts as debris 
If mobilization and weight bearing or pressure occur after the fibrous 
bond has formed, but before the medullary calluses have completely ossified 
the medullaiy calluses of the ends of the fragments are transformed into 
fibi ocartilage Beneath the cartilage a bone buttress appears separating the 
new caitilagc from the marrow spaces In portions of the pseudarthrosis 
where there is motion without jwessiire we often find a tissue resembling 
S3UOVU1I inembiane To show the effect of motion and pressure on the gran- 
ulations developing fioin the marrow spaces the following experiment was 
pcifoinied The patella is nonnall} subjected to pressure as well as to ten- 
sion Its postenoi sill face is coiered by articular caitilage If a hole is 
dulled in II, e ,>osteuo, surface of the patella through half its thickness 
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this fills rapidly with a delicate highly vascular granulation tissue from the 
marrow spaces which in this portion of the bone are numerous Osteal 


fibroblasts from the mai row spaces grow out along the capillaries and deposit 



Fig ig — Drill hole through posterior surface of patella of dog 
showing G — Hole filled with new bone, the trabeculae of which lie 
in lines of pressure L — New cartilage which has buckled because 
of the bending of the weakened patella through tension hi — 
Original trabeciilce of patella which lie for the most part m lines 
of tension 


new bone, the trabeculie 
of which extend in lines 
parallel to the long axis 
of the hole At the pos- 
terior surface of the hole 
where pressure is exerted 
on the medullary procal- 
lus granulation cartilage 
IS formed 

That this new carti- 
lage IS not formed by pro 
hferation of the surround- 
ing preexisting articular 
cartilage was demon- 
strated by a series of three 
experiments performed 
by Dr Leonard W Ely 
and the writer, to deter- 
mine the effect of injury 


to the joint tissues of rabbits and to study the processes of repair m them 
and especially to observe the reaction and repair of articular cartilage 

(1) An incision was made m the caitilage of the patella and m the carti- 
lage of the intercondylar 

groove of the femur 

(2) The cartilage 
over the same areas was 
scraped off without in- 
jury to the underlying 
bone buttress 

(3 ) The cartilage and 
underlying bone buttress 
were removed 

Following incision or 
lemoval of the articular 
cartilage without removal 
of the underlying bone 
buttress, there was no re- 



r r rilhhlt. 

Fig 20 — Intercondylar groove of femur site oi 

A — Original articular cartilage B — New buttress 

remo\al of articular cartilage and underljing cranulations 

New cartilage developed from medullary p ^\b«ence 

through pressure and motion of overlying rf»moved 

of cartilage in area in w hich articular cartilage w 
out injiir> to underh ing bone buttress 


pair of cartilage When 
howevei, the iindei lying hone buttress was removed w'lth the 
opening up the marrow spaces the marrow in the vicinity of the 
became fibious in character Procallus granulation tissue developing 
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the vessels of the nidiiow invaded the clot filling the defect Osteal fibro- 
blasts prohfeiated along the capillaues and deposited osteoid material and 
bone Where the piocallus granulations were subjected to piessuie and 
motion fibrocaitilage nas formed which is easily diff ei entiated from the 
original aiticnlar cartilage 

If ununited fracture is the lesult of local anatomical conditions such as 


( I ) absence of subperios- 
teal callus, (2) the pre- 
vention of fusion of the 
internal or medullary pro- 
callus granulations of the 
fragments by the ingrowth 
of dense, relatively avas- 
cular fibrous tissue from 
the lacerated periosteum, 
and (3) the closure of the 
mariow spaces of the ends 
of the fragments by an 
osseous plug or bony but- 
tress, we ought to be alile 
to secure bony union by 
converting a case of non- 
union into a simple frac- 
tuie, without the introduc- 
tion of osteogenetic 
elements from without, as, 
foi example, by the use of 
an autogenous lione graft 
In Older to convei t this 
type of non-union into a 
simple fiactuie, it is nec- 
essaiy (i) to elevate the 
periosteum foi a short 
distance on eithei side of 
the fibious bond, (2) to 



Fig 21 Schema to lUustiate steps in operation for ununited 
oUp6''>o teum 2 — Lifting up of puiojteum 
^n(l thin flake of cortical bone and trough in fragments 3 — Re 
'^—Approximation of fragments, with (5) 

fragments held in place with thin band of cortex of rib 6 

Suture of the periosteum 


remove the filiious band, (3) to open up the medullary spaces of the ends of 
the fiagments, and (4) to pi event the recurrence of fibrous tissue ingrowth 
between the fiagments 


With a tourniquet applied to the part an incision is made through the 
periosteum extending from one fragment to the other across the fibrous 
)ond Histologic examination of our experimentally produced specimens 
o non-union showed that m the healing process the fibrous layer of the 
periosteum becomes continuous over the fibious bond The periosteum and 
a thin shell of cortical bone is lifted up for a shoit distance on either side 
of the bond and separated f,o.n the latter By l.ft.ng up.a tinri portion of 
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In OLu latei cases of non-union in the human no means of internal fixa- 
tion or means of preventing ingrowth of fibrous tissue has been used and 
bony union has occurred 

In these cases, theiefore, no osteogenetic tissue has been added from 
without nor has theie been any alteration in the blood supply, nerve sup- 
ply, calcium metabolism or other conditions, to which non-union has been 
attributed 


CONCLUSIONS 

Our rontgenologic, microscopic and experimental studies of non-union 
point to local anatomical conditions as the cause of non-union These 

anatomical conditions are 
the result of laceration of 
the periosteum usually 
flush with the fracture line 
and separation of the frag- 
ments As the periosteum 
lemains adherent or in 
close contact with the cor- 
tical bone little or no sub- 
periosteal callus develops 
Union IS therefore de- 
pendent upon the less ac- 
tive and less abundant 
medullary procallus gran- 
ulation masses, which are 
prevented from fusing 
and from reestablishing 
vascular communication 

between the fragments by the ingrowth of the dense avascular fibrous tissue 
from the periosteum This latter acts as a limiting membrane 

With slight separation and immobilization of the fragments, firm fibrous 
union occurs, the fibres of the bond running for the most part parallel to 
the ends of the fragments With moderate separation of the fragments 
and tension on the granulation tissue due to gravity, or muscular contrac- 
tion, loose fibrous union results The bond is similar in structure to a tendon, 
and the fibres of the bond extend in the direction of tension, for the most 
part parallel to the long axes of the fragments The contour of the bone 
ends will depend upon the relative rates of growth of the subperiosteal an 
medullary procallus granulations and of the ossification of the latter 
the medullary procallus granulations have completely ossified the ends o 
the fragments will be serrated and irregular 

If after the development of fibrous union, restoration of function, pa’" 
ticularly weight bearing occurs, the fibrous tissue is compressed If, m a ’ 
tion to compression, there are sliding movements between the fragments, 
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Fig z6 — S — Tissue resembling sjnovial membrane from pseud 
arthrosis experimentally produced in dog This tissue is found in 
portions of joint where there is motion without pressure 
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bundles of collagen fibres are ground and torn and irregular slits or clefts 
with ragged walls appear Continued compression with motion causes 
necrosis of these fibres and they are gradually absorbed or remain in the 
clefts or joint space as debris If ossification of the medullary procallus 
is incomplete at the time when motion and piessure begin, the ends of the 
fragments become rounded oflf, smooth and capped with fibrocartilage 

The end of the upper fragment is usually convex, while that of the 
lower fragment is concave In those portions of the pseudarthrosis where 
motion IS present but pressure absent a tissue resembling synovial mem- 
brane IS seen 

The present investigation has been conducted with the hope of adding 
to our knowledge of the cause of non-union following fracture of the long 
bones No attempt has been made to devise a new method of surgical treat- 
ment of non-union The methods of the massive graft and bone chips have 
their indications and have been successful in the experience of many sur- 
geons The operative procedure described above has been used successfully 
in cases of non-union experimentally pioduced in the dog, and in cases of 
non-union in the human, in which there rvere good alignment and slight 
separation of the fragments The procedure demonstrates that bony union 
can be secured unaided by the introduction of osteogenetic elements from 
without, by converting these cases of fibrous union into simple fractures and 
preventing the ingrowth of fibrous tissue from the lacerated periosteum 
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A REPORT OF 14 YEARS — FROM THE FIRST SURGICAL DIVISION (CORNELL 
medical) of the new YORK HOSPITAL 

By Charles L Gibson, M D 
OF New York, N Y 

In hie Annals or Surgery, December, 1919, a report of our Follow-Up 
work for a period of six years, ending January i, 1919, was given Theie was 
then described briefly an outline of the methods employed We have made no 
radical change subsequently Appended to this present report is a review of 
oui follow-up work, continuing the first series and bringing it up to January 
r, 1927 a total peiiod of fourteen years 

It would seem wisest not to attempt to publish the combined figures of 
these two pei lods, as the character of the work at present naturally has under- 
gone considerable deviations from the original period and the combined sta- 
tistics would not necessarily show the usefulness of the present-day methods 
Attention, howevei, will be called to a selected group of cases, contrasting 
results obtained in the two periods 

The lessons taught have been very striking and we have found that in some 
instances we have gieatly improved our results by taking to heart the bad 
results and analyzing their causes and seeking to remedy the deficiencies 

There have been several partial reports on follow-up, notably two series 
of cases of chronic appendicitis, the first published in the Ante} icon Journal 
of the Medical Sciences, May, 1920, the second in the Aiiteiican Jouinal of 
the Medical Sciences Decembef, 1924 In these we show some very poor 
results in the fii st gi oup , but by applying the lessons learned we are able to 
show vastly better results in the second group 

A papei on the study of a twelve-year follow-up on “Final Results m the 
Surgery of Malignant Disease” was published in the Annals or Surgery, 
August, 1926, giving an accurate reflection of the very disheartening results 
of the treatment of malignant diseases in such material as we have 

The following statement summarizes the situation “Of the 437 operative 
cases who came under oui observation, only sixty-four are living to-day with- 

Table I 


Companson of Two Periods 



1913-191P 

1919-1927 

Number of cases 

Number of operations 

Operative mortality 

Per cent of cases having follow-up report 

Unsatisfactory results 

8,456 

7-^75 ^ 

4 % 

75 5 % 

13 3 % 

12,144 

4 6% 

6 9% 


772 



THE EDUCATIONAL VALUE OF THE FOLLOW-UP 

out recurrence and only thirteen have survived the artificial and questionable 
time limit of five years ” 

All these follow-up systems are based on ward patients alone, as we have 
felt that we could not exercise the same rigid scrutiny of these private patients 
as is desirable, and it did not seem wise to have any double standard 

It will be noted the increasing effectiveness of the follow-up system, 96 per 
cent of patients have been observed m the second pei lod as opposed to 75 per 
cent m the first 

The unsatisfactory results m the second period have been almost halved 
A disquieting increase m the mortality m the second period, 4 6 per cent 
as opposed to 4 per cent , has attracted our attention One explanation may 
be the increasing number of important cases and more radical surgery, espe- 
cially m malignant diseases , also, the increasing mortality m appendicitis 
which we have noted as have other clinics throughout the world 

The term “unsatisfactory” means that we have not accomplished the results 
generally sought for in opeiative treatment In the case of malignant disease 
this might represent either an extension of the process or failure to lelieve it 
entirely, as for instance palliative operation 01 recurrence of the condition 
In the case of hernise it will mean naturally a recurrence of the hernia 



Table II 



Digestive System 



1913-1919 

1919-1927 

Acute appendicitis 

782 operations 

34 deaths (4 3%) 

990 operations 

58 deaths (57%) 

Chronic appendicitis 

552 operations 

30% unsatisfactor3' 

773 operations 

7% unsatisfactory 

Cholecystitis and 
cholelithiasis 

179 operations 

12 deaths (67%) 

347 operations 

41 deaths (118%) 

1 onsils 

559 operations 

r death (epidemic men- 
ingitis) 

1086 operations 

No deaths 

Ulcer of stomach and 
duodenum 

70 operations 

6 deaths (8 5%) 

9% unsatisfactory 

169 operations 

16 deaths (9%) 

2% unsatisfactory 

Ulcer of stomach and duodenum, 
perforating, acute 

39 operations 

10 deaths (256%) 

63 operations 
ir deaths (174%) 

Abscess of liver 

100% mortal It} 

100% mortality 

Adhesions of peritoneum 

29% unsatisfactory 

22% unsatisfactory 

Hemorrhoids 

184 operations 

0 deaths 

3 unsatisfactor} 

168 operations 

0 deaths 

2 unsatisfactorr 

Intcstiml obstruction 

36 operations 

15 deaths (41 69^^) 

773 

39 operations 

18 deaths (46%) 



CHARLES L GIBSON 

This report will take up the question both of unsatisfactoiy results and the 
general mortality of groups 

Acute Appendicitis — An increase from 43 per cent to 5 7 per cent mor- 
tality IS m accordance with the findings quoted above It is most interesting 
to note that patients coming undei treatment early — our standard is whether 
or not the wound can be closed without drainage — the mortality is that of 
an interval appendicitis, as only one m two bundled dies, and these deaths 
occur largely m the more advanced period of life and aie due to incidental 
complications such as pulmonary embolism 

In drained cases the mortality with no involvement of peritoneum is 2 10 
per cent , with localized abscess 3 26 pei cent , and with a definite peritonitis 
with no limiting adhesions 20 92 per cent 

Attention is also called to the rarity of fecal fistute by our methods of 
drainage, and their veiy benign character, usually closing up spontaneously 
without operative procedure “Piophylaxis of Fecal Fistula 111 Operations for 
Acute Appendicitis,” Ameiican Journal of Suigeiy, January, 1926 

Patients who haie been operated on for acute appendicitis are generally 
greatly improved m health and their return complaints are practically negligible 
With wide open drainage — use of the Mikulicz tampon, natuially a certain 
proportion of heinife is to be expected (14 per cent ) We always recommend 
young and vigorous individuals to have these heinias repaired, as these oper- 
ations aie very easy as there is no loss of tissue, particularly fascia, the wide 
open drainage doing away with secondary sloughing of the tissues of the 
abdominal wall 

Cholecystitis and Cholelithiasis — The increase in the mortality percent- 
age IS rather discouraging On the other hand, the second series repre- 
sents a greatei proportion of moie extensive opeiations and the gradual 
tendency to discard the simple drainage operations In the last two years 
the method of operating has become better standardized and made easier, 
by the safer employment of subperitoneal excision ‘Aids to Cholecystec- 
tomy,” Annals or Surgery, May, 1926 The more recent results have shown 
distinct improvement 

Ulcei of Stomach and Duodenum — The mortality remains the same, but 
the second senes shows a very much larger proportion of radical operations 
For all practical pin poses no other treatment, but resection, for gastric ulcer 
is performed to-day The greatly reduced percentage of unsatisfactory 
results, 2 per cent as opposed to 9 per cent , is an eloquent argument for the 
value of more radical surgery 

Peifojating Ulcei r of Stomach and Duodenum — In the treatment of per” 
forating ulcer of the stomach and duodenum, it is our policy to deal only with 
the actual condition such operations as gastro-enterostomy, exsection of the 
ulcer resection of the pylorus being performed only when the indications are 
those of absolute necessity 

Few classes of cases make a better comeback than the patient with an acute 
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pcrforfltioii Eiglitscii pci cent have some trouble, either post-operative adhe- 
sions or stenosis of the pylorus requiring a secondary opeiation 

Abscess of Lwei — Attention is called to the lOO per cent moitahty in 
abscess of the liver We have no proper explanation for this fact 

/ Intestinal Ohstuictwn — The 

moitahty of the two periods is 
respectively 41 6 per cent and 46 
per cent Intestinal obstruction is 
still the most unsatisfactory foim 
of acute abdomen Although re- 
finements of diagnosis, increase 111 
the numbei of skilled and expeii- 
10055 enced opeiatois, and better facili- 
ties now exist, the moitahty of 
intestinal obstruction remains about 
the same as when I first started to 
do surgery and I think that this 
state of affaiis exists universally 
It IS entirely a question of early 
diagnosis and prompt relief The 
general practitioner seems to get 
no idea of what intestinal obstruc- 
tion IS until the patient shows the 
“classical” symptoms, which means 
he IS very neaily moribund and m 
1007. addition will requiie perhaps, a 
severer operation for relief as 
opposed to a very simple one — 
division of band, reduction of a 
volvulus and intussusception m the 
early stages 

There is no phase of surgery 
80% which calls for missionary work 
more than the education of the prac- 
titioner He should be instructed 



95% 


90 '% 


85% 


80 % 


76 % 


iDilTercmnl count m pneumococcus peritonitis. 


Tig I — rrom “Pneumococcus Peritonitis ” Tramac 
tions of the Amcitcan Surgical Association, 1925 


Loucocytosis 


Polynucloars per cent 


35 000 


26 000 


20 000 


15000 


10000 




> 5 ep 

SiS • 

• 









967. 


85 % 


76 % 


' — Resistance lines in 13 fatal cases of appendicitis 
Pig 2 — Prom “Pneumococcus Peritonitis” Transac that a mistaken diagllOSlS of pos- 

^ sible early obstruction will gen- 

erally result m a patient’s surviving and chances can be taken accordingly 
Pneumococcus Pcutoniii <; — This seems to be diminishing in fiequency as 
our diagnostic ability and resouices seem to be on the mciease 

The behavioi of the blood count m pneumococcus peritonitis is so typical 
that our attention is at once called to the possibility There is a very high 
peicentage (Fig t) of total leucoc}tosis with a high percentage of polvmor- 
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phonudears, a contiast to the spreading peritonitis of appendicitis (Fig 2 ) 
where the total leucocytosis as plotted out on my standard chart, is on a much 
lower level on the whole than the percentage of polymorphonuclears 

Table III 
Thy} Old 

1913-1919 igi9-iQ27 

Goitre — simple and hyperthy- g operations 48 operations 

roidism 0 deaths 5 deaths 

Follow-up result 100% Follow-up result 100% 
satisfactory satisfactory 

Note — In the first series of cases 8 were asked to 
return for examination , but only 4 returned 100% 
IS based on these four cases who came back and had 
satisfactory results 

In the second series 43 cases were asked to return 
and 43 cases returned 100% is based on 43 cases in- 
stead of 4 


Goitre — exophthalmic 

9 opeiations 

2 deaths (22%) 

Follow-up, based on 5 
cases who returned, 
20% unsatisfactory 

25 operations 

5 deaths (20%) 
Follow-up, based on 20 
cases who returned, 
100% satisfactory 

Operations on the thyroid have given very gratifying after results and 
the proportion of permanent cures is very high On the other hand, the mor- 
tality IS much too high The class of material coming to ns is largely of the 
severer type and it is possible some of these patients should not have been 
operated on at all 


Table IV 



Hci IlKV 


Femoral 

1913-1919 

53 operations 

I death 

No recurrences 

1919-1927 

40 operations 

No deaths 

No recurrences 

Femoral, strangulated 

11 operations 

I death (9%) 

No recurrences 

23 operations 

I death (4%) 

No recurrences 

Inguinal 

849 operations 

2 deaths ( 2%) 

3 7% recurred 

89s operations 

4 deaths ( 4%) 

31% recurred 

Inguinal, strangulated 

41 operations 

6 deaths (14%) 

2 recurrences 

58 operations 

4 deaths ( 7 %) 

2 recurrences 

Umbilical 

21 operations 

2 deaths (9%) 

I recurrence 

776 

31 operations 

1 death ( 37 o) 

2 recurrences 
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Umbilical, strangulated 

9 operations 

5 deaths (55%) 

11 operations 

2 deaths (:8%) 


I recurrence 

2 recurrences 

Ventral 

39 operations 

2 deaths (5%) 

89 operations 

2 deaths (2%) 


I recurrence 

9 recurrences 

Ventral, strangulated 

5 operations 

3 deaths (60%) 

7 operations 

2 deaths (28%) 


On the whole, our hernije results are satisfactory We have not resorted 
to any unusual and, I think, generally unnecessary procedures such as the Gal- 
he operation, relying on doing the conventional and perfectly satisfactory 
operations in a thorough and radical manner, e g using great care to isolate 
and remove direct sacs and transplanting the rectus muscle and fascia for the 
plastic repaii of the canal 

The more extensive use of local aniesthesia in the various types of 
strangulated hernne, especially umbilical and ventral, has greatly reduced 
the mortality 

We continue to use for the extreme incisional hernia the operation 
described in the Annals or Surgi'Ry for August, 1920, with increasing sat- 
isfaction, and believe it is the solution of this problem as we have not refused 
any case that came to us, no mattei how extensive, and have had only one pai- 
tial recurrence 111 this whole senes 

We are applying this same pimciple moie and moie to the ordinal y 
umbilical hernia, believing it is more efficacious than the overlapping Mayo- 
Blake operation 

Tahll V 

Rc[>i oductive Oigatts 
Female 


Extrauterine 

1913-1919 

51 operations 

2 deaths (4%) 
Unsatisfactory 12% 

1919-1927 

52 operations 

4 deaths (76%) 
Unsatisfactorj' — 0 

Chronic salpingitis 

Prolapse of uterus 

2 1 1 operations 

5 deaths (2%) 
Unsatisfactory 10% 

21 operations 

I death (47%) 
Unsatisfactorj 20% 

164 operations 

5 deaths (3%) 
Unsatisfactory i 2 '/c 
23 operations 

0 deaths 

Unsatisfactorj g% 


Male 


H\ drocdc 

62 operations 

0 deaths 

Unsatisfactor\ 3% 

68 operations 

0 deaths 

0 iinsatisfactorj 

V iricocclc 

78 operations 

0 deaths 

Unsatisfaclor\ 2 7% 

31 operations 

0 deaths 

Unsatisfactorj 3 77c 
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P)olapse of Utoiis — The second period shows considerable diminution in 
the per cent of unsatisfactory operations, the result from taking to heart the 
large percentage of unsatisfactory in the first period The tendency has been 
to do more radical operations and these have been applied in increasing fre- 
quency to the severest cases 

A very satisfactory opeiation for the bad cases is a thorough repair of the 
lectocele and cystocele and then a suspension of the uterus, either by a very 
taut plication of the ligaments or performing a supravaginal hysterectomy and 
1 eimplanting the ligaments in the stump of the cervix and bringing the bladder 
on top and back of the uterine stump 


Table VI 
Rcspv afoi y Systcjn 


Suppurative pleurisy 


1913-1919 
8j operations 
13 deaths (14 6%) 
Reoperations 78% 
Unsatisfactory 4 4% 


1919-J927 
134 operations 
13 deaths (96%) 
Reoperations 8% 
Unsatisfactory 3 3% 


There is a marked drop m the mortality of empyema 
The expeiience gained from the treatment of empyema during the Wai has 
been applied to good advantage, m the realization of the great difference 
between the influenza empyema and the ordinary pneumococcus empyema, and 
the difference m character of treatment 

Massive Collapse — Of late we have detected massive collapse of the lung, 
with increasing frequency and have been relieved to recognize the underlying 
condition which always gets well, quieting our fears of a possible impending 
pneumonia Since this repoit was closed we have had two extraordinary 
examples of the cause of massive collapse and its cure 

Our present House Surgeon, Di Wade Duley, conceived the idea of plac- 
ing the patient on the sound side and hitting the chest a smart slap on the 
affected side causing the patient to make violent expulsive efforts and bring 
up a large plug of muco-pus The clinical symptoms were relieved at once and 
X-ray pictures taken respectively a half hour and fifteen minutes aftei showed 
almost complete reaeration of the chest, with a return of the heart and trachea 
to their normal position 

Table VII 


Piilnionai y Emhohsin — 1919-1927 


No of cases following operation — 35 
Of these ii lived 
24 died 

No of cases without operation — 2 
Both died 

No of operations performed in this period — 9025 
24 or 3% died of pulmonary embolism 

Out of 990 operations for acute appendicitis 2 ( 2%) died of pulmonary embolism 
Out of 773 operations for chronic appendicitis 2(2 plus ) died of pulmonarv em 0 ism 
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Out ol 1,171 operations for hernia, 7 cases ( 5%) died of pulmonary embolism 
Out of 347 operations for gall-bladder disease 2 ( 5%) died of pulmonary embolism 
Out of 600 operations on the pelvic viscera 2 (3%) died of pulmonary embolism 
Out of 763 operations on remaining gastro-intestinal conditions 4 ( 5 %) died of pulmo- 
nary embolism 

Tabie VIII 
In acini cs 


Fractures 


1913-1919 

236 cases returned 
53 excellent 
162 satisfactory 
2 1 unsatisfactory 8 8% 


:9i9-i927 

724 cases returned 
314 excellent 
395 satisfactory 
15 unsatisfactory 2% 


Following the impetus of the War, m accordance with the general tendency 
to give more special attention to fractures, the gratifying reduction to 2 per 
cent unsatisfactory cases is noted 

The mortality of gunshot wounds of the abdomen continues to be very 
high (60 per cent for entire period) A number of these of course are mul- 
tiple injuries, including the thorax Here again, contrary to many optimistic 
statements, modern surgery has not brought any signal relief 


Table IX 
Fiactuie of Sknll 


No of cases 

1913-1919 

43 

1919-1927 

66 

Operations 

10* 

St 

Died following operation 

6 

0 

Died without operation 

8 

25 

Total mortality 

325% 

37 8 % 

Operative mortality 

60 % 

0 

% operative cases 

23 2% 

7 5 % 


* Nine for decompression, one suture of laceration 

t Four for decompression, one for remo\al of bullet and mastoidectomj 

The mortality of fracture of the skull does not change very much and 
keeping it under 40 per cent is on the whole quite good 

It has not been our policy to resort so freely to operation as has been rec- 
ommended by so many surgeons as we believe there is very little indication 
except for the relief of pressure, whether by epidural clot or bone 

A very good paper by McCreery and Berry, read before the New York 
Surgical Society, April 20, “A Study of 520 Cases of Fractures of the Skull” 
from material from the First Surgical Division of Bellevue Hospital, gives 
a total mortality of 39 per cent and an operative mortality of 53 per cent 
In both Bellevue Hospital and the New York Hospital the material is 
brought in by the ambulance and covers very much the same sort of district 
The Use of Insulin — The second period has also witnessed the introduc- 
hon o f insulin t which has been a valuable adjunct for the preparation of 

T“Thc Alortahtj of Surgical Complications in Diabetes”, W Morns Wcccleii, Jour- 
nal of A M A , April 12, 1924 
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REPORT or rOLLOW-UP WORK FROM JANUARY I, I919, TO JANUARY I, I927 


Diagnosis 

No of 
cases 


No of 
op 

Excel 

lent 

Sat 

Unsat 

Congenital A bnormalthes and Malformations 

Branchial cyst 

2 



2 



Tongue 

2 




2 


Intestines 

3 

3 





Stomach 

1 


0 




Mesenteric artery 

I 


X 

' I 

1 


Bones 

2 


0 

I 



Thyroglossal cyst 

7 


6 

6 



Ears 

r 

i 

I 


r 1 


Lip and palate 

13 

3 (i) 

12 

3 

3 1 

I 

Feet 1 

4 1 



2 

2 


Hands 

3 i 

1 


2 

I 


Muscles 

I 




X 


Ribs 

4 




2 

1 

Uterus 

2 



I 

I 


Vagina 

2 



I 



Penis 

3 


I 


I 


Testicle 

12 


II 




Bladder 

2 

r 

2 




Kidney 

4 


2 

H 

2 



Blood 


Leuchsemia 

2 


1 0 

■ 

I 


Splenic anemia 

7 

2 

1 6 


3 

1 

Hemorrhagic pupera 

2 

I 

2 




Secondary anemia 

I 1 


0 




Hemophilia 

2 1 


0 


1 


Pernicious anemia 

4 , 

I 

4 

H 





Diseases of Bones 


Chondrodystrophia foetalis 

I 


0 


I 

1 

Curvature of spine 

3 


0 


1 


Deformity of mandible, acquired 

I 


0 

I 



Epiphysitis 

I 


0 

19 

\ 

Faulty union 

26 


25 

2 


Necrosis 

I 


I 

I 

79 


Osteomyelitis 

159 

II 

155 

48 

y 

Osteomalacia 

I 

I 

I 

^ 1 

» 1 


Periostitis 

8 


6 

3 1 


, — 


Biirste 


Bursitis 

37 

1 


1 

34 

1 

20 

1 

1 

14 


Circulatory Systems 






Aneurism 

Arteriosclerosis 

Endarteritis obliterans 

Phlebitis 

Varicose veins 

Cardiac valvular disease 

Myocarditis 

Ac purulent pericarditis 

1 

1 

1 I 

1 

I 

(I) 

I 

! 6 

1 

II 

0 

0 ' 

0 1 

1 

1 ^ 

1 

2 

I 

9 

18 

j 

1 

2 
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REPORT or rOLLOW-UP WORK PROM JANUARY I, ipiQ, TO JANUARY I, I927 

Colitiimed 


Diagnosis j 

No of 
cases j 

No of 
deaths 

! 1 

No of 1 

1 °P 

Excel- 

lent 

1 

1 Sat 

1 

1 1 

Unsat 


DigesHve System 


Appendicitis, acute 

998 

58 

990 

697 

182 

10 

Appendicitis, chronic 

820 

7 

773 

460 

218 

52 

Cholecystitis and cholelithiasis 

423 

41 

347 

J86 

97 

12 

Adhesions about gall-bladder 

2 


I 

I 



Cholangeitis 

2 

I 

2 


I 


Stenosis of gall-bladder 

I 


I 


I 


Biliary fistula 

i> 


I 

1 

I 1 


Abscess of intestine 

I 

I 

I 

1 

1 , 


Colitis 

10 


4 

I 

2 ! 


Constipation 

29 


0 




Cyst of mesentery 

I 

I 

I 


1 


Diverticulitis 

6 


6 

3 

3 


Duodenitis 

I 

I 

I 

1 



Enteritis (acute) 

I 

(U 

1 0 

I 



Fecal fistula 

2 


i 2 i 

I ) 

I 


Gastro-ententis 

5 


0 

1 



Intestinal hemorrhage 

1 


“'I 

I 



Mesenteric thrombosis 

3 

3 

3 




Intestinal neurosis 

3 

‘ ^ i 

I 




Intestinal obstruction 

43 

18 

39 

8 

7 

s 

Splanchnoptosis 

16 


0 




Ulcer intestine 

4 

2 

4 

2 



Abscess of liver 

7 

6 

7 




Cirrhosis 

4 

2 (l) 

2 

^ - 



Hepatitis 

I 

I 

I 




Deformity of palate acquired 

I 


1 

j 



Angina ludovici 

I i 

I 

I 




Stomatitis 

I i 


0 




Abscess pharynx i 

9 


9 




Pharyngeal hemorrhage ■ 

I i 


0 




Chr inflammation of salivary gland 

I 


I 

I 



Acute parotitis 

2 , 

I 

2 


I 


Fistula of salivary gland 

I 


I 

1 



Tonsils & Adenoids 

2025 


1086 




Tonsillar abscess 

17 






Acute glossitis 

I 


0 




Foreign body m oesophagus 

I 


0 




Torsion of omentum 

2 


2 




Pancreatitis 

10 

2 (l) 

7 




Adhesions of peritoneum 

Pelvic abscess 

120 

14 

5 ' ' 

2 

78 

f 7 

24 

4 

32 

16 

Subphremc abscess 

I 


T 

4 

4 


Peritonitis 

16 

11 

16 




Peritonitis pneumococcus 

5 

3 

s. 

0 

"7 



Abscess rectum 

Fissure of anus 

50 

I 

48 

28 

14 

1 

Fistula in ano 




12 

2 

I 

Foreign body in rectum 

O'' 

1 


52 

30 

13 

2 

Hemorrhoids 







Proctitis 

^/9 


168 

124 

23 

2 

Prolapse rectum 

0 

8 


0 




Pruritis 



0 

4 

I 

I 

Spasm of rectum 



I 


i 

I 

Stricture of rectum 



I 

I 



Ulcer of anus 



2 

I 

I 


Achylia gastnca 



I 




Adhesions about stomach 



0 



1 

Cardiospasm 

I 

I 

0 

1 1 
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report of follow-up work from JANUARY I, I919, 10 JANUARY I, I927 — 

ConUnued 


Diagnosis 

No of 
cases 

No of 
deaths 

No of 
op 

Excel 

lent 

Sat 

Unsat 

Digestive System — ( Continued) 

Nervous dyspepsia 

1 3 


1 

0 




Gastroduodemtis 

2 


0 




Gastritis 

9 


I 

I 



Gastroptosis 

6 


0 


1 


Hypochlorhydria 

I 


0 


1 


Hematemesis 

2 , 

I 

I 


I 


Pylorospasm 

3 


0 




Ulcer stomach 

64 1 

13 

51 

20 

15 


Ulcer duodenum 

132 

3 

II8 

73 

36 

4 

Ulcer stomach, ac perf 

30 

4 

29 

9 

15 


Ulcer duodenum, ac perf 

35 

5 

34 

12 

16 


Ulcer stomach, chr perf 

3 

I (i) 

2 


I 


Ulcer duodenum, chr perf 

4 


4 

2 

2 


Pyloric stenosis 

2 


2 

I 

I 



Ductless Glands and Spleen 


Goitre, simple 

Goitre, exophthalmic 

Hemorrhage into subrenal gland 

49 

25 

I 

5 

5 

I 

48 

25 

I 

37 

14 

6 

6 

i 

1 

i 

Ear 

Mastoiditis 

8 


8 

6 

■ 

I 

Otitis media 

2 


0 


■ 

B 


Hernice 


Epigastric 

18 


16 

9 

28 

5 

10 

I 

Femoral 

! 41 

I 

40 

2 

Femoral, strang 

23 

1 I 

23 

12 

7 


Inguinal 

Indir , 1 side 

652 

2 

617 

509 

61 

66 

9 

Direct, 1 side 

78 




c 

Dir and indir , 1 side 

81 


80 

60 

5 


Bilat indir 

74 

2 

65 

52 


I 

Bilat dir 

15 


15 

12 



Bilat dir andmdir 

43 


43 

35 

4 

2 

Inguinal, strang 

63 i 

4 

58 

48 

4 


Diaphragmatic hernia 

I 


0 

T 1 



Internal hernia, strang 

1 


I 

■A 


2 

Umbilical 

35 

I 

31 

23 

2 

2 

Umbilical, strang 

II 

2 

II 

4 

18 

9 

Ventral 

98 

2 1 

89 

52 

1 


Ventral, strang 

7 

2 i 

1 

7 

3 1 

1 


— 


Infective Diseases 

— — ■ 

Abscess 

Carbuncle 

Cellulitis 

Chicken pox 

Diphtheria 

142 

37 

309 

I 

4 

1(1) 

3 

7 

136 

37 

28S 

0 

0 

72 

I18 

! 21 

6 

I U 4 

4 

2 

22 
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RLPORl 01 rOLLOW-UP WORK PROM JANUARY I, ^0 JANUARY I, 19^7 

Continued 


Diagnosis 

No of 
cases 

No of 
deaths 

No of 
op 

Excel- 

lent 

Sat 

Unsat 


Infeclne Diseases — {Continued) 


Erysipelas 

I 


0 




Fever — unknown origin 

I 


I 


I 


Furunculosis 

2 


2 

I 



Gonococcus infection 

12 


4 

2 

I 


Rheumatic fever 

2 


0 



i 

Syphilis 

Tuberculosis of 

31 


5 

1 


2 


Bones 

22 

2 

15 

3 

9 


Digestive system 

24 

3 

19 

I 

6 

4 

Joints 

20 


12 

4 

5 

I 

Lymph-nodes 

82 


76 

9 

54 

8 

Muscular system 

2 


2 


I 

I 

Reproductive organs — female 

II 

2 

II 

2 

5 


Reproductive organs — male i 

12 


9 

2 

2 : 

I 

Respiratory 

6 


I 




.Skin 

2 


I 



I 

Urinary 

21 

I 

9 

3 

5 


Ac miliary 

3 

3 

3 




Typhoid fever 

I 


I 

I 




Joints 


Ankylosis 

17 


1 

13 



I 

Arthritis 

65 


46 

8 ; 

34 

2 

Arthritis deformans 

I 


0 




Contracture of joint 

5 


5 


5 


Coxa vara 

I 


I 


I 


Genu varum 

; 3 


I 


I 


Genu valgum 

3 


3 


2 


Hallux valgus 

12 


9^ 


6 


Pes planus 

3 


3 


2 


Pes valgus 

2 


2 


2 


Talipes 

3 


3 


2 


Trigger thumb 

I 


I 



I 

Loose body m joint 

I 

1 

I 

1 


I 



Lymphatic System 


Abscess 

Lymphangitis 

27 

5 


27 

0 

20 

■ 


Lymphadenitis 

40 


34 

2 

21 



Elephantiasis 

3 




Hodgkin's disease 

9 


2 


■ 

3 


Diseases of the Mind 


Psj 0110*515 


Miscellaneous 


Acidosis 

1 

'9 

1 

1 

1 



‘\mpulation stumj) , 

10 


0 

8 

21 




Cicatricial contracture 

1 

21 


4 

3 

4 

15 

2 
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REPORT or rOLLOW-UP ^\ORK FROM JANUARY I, IQIQ, TO JANUARY I, I927 — ' 

Continued 


Diagnosis 

No of 
cases 

No of 
deaths 

No of 
op 

Excel 

lent 

Sat 

Unsat 


Ml scell an ecus — ( Con tinned) 




- 

- 




Diabetes 

2 


0 




Gangrene — diabetic 

10 

5 

9 

I 

2 


Gangrene — arteriosclerotic 

3 

2 

3 


I 


Gangrene — traumatic 

I 


I 


I 


Gout, acute 

I 


I 



I 

Hypertrophic osteo-arthropathy 

2 


0 




Malingering 

r 


0 




Migraine 

I 


0 




Obesity 

I 


0 




Rickets 

5 


0 




Scurvy 

I 


0 




Shock 

I 


0 




Shell shock 

I 


0 




Sinus, P 0 

13 


II 

4 

6 


Unknown 

26 


3 

I 

2 


Muscular System 





Abscess 

2 


2 

2 



Contracture of muscle 

8 


8 

I 

3 

4 

Contracture of tendon 

3 


3 


2 

I 

Ganglion 

7 


6 

6 



Hammer toe 

6 


6 

5 



Myositis 

5 


3 


2 


Tenosynovitis 

15 


14 

4 

6 

4 


Nervous System 


Abscess of brain 

2 

(i) 

I 

1 



Epilepsy 

4 

I 

2 


I 


Hemorrhage into cerebrum 

I 

(i) 

0 




Hysteria 

4 


0 




Meningitis — cerebrospinal 

I 

I 

I 




Neuralgia 

5 


0 




Neurasthenia 

4 


0 




Neurolysis 

2 


2 


2 


Neuritis 

2 


0 




Post poliomyelitis 

12 


II 

I 

9 

I 

Paralysis - 

4 


I 




Neurosis 

I 


0 




Tabes dorsalis 

2 


0 




Tic 

I 


0 




Thrombosis of sigmoid sinus 

I 


I 

I 



' Parasites 







Actinomycosis 

2 

I 

2 


I 


Echinococcus 

6 

2 

6 

2 

I 


Dysentery entamoebic 

I 


I 

I 



0\>uris verrmcularis of appendix 

I 


I 

I 



Poisonings 

Chlorine 

5 


0 




Lead 

I 


0 




Sulphuric acid 

I 

I 

I 



' 
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REPORT or rOLLOW-UP WORK FROM JANUARY I, I9IQ, TO JANUARY I, — ■ 

Continued 


Diagnosis 

No of 
cases 

1 

No of 
deaths 

1 

! 

^ 0 of ' 
op 1 

Excel- 

lent 

Sat ! 

i 

Unsat 


Reproductive Organs {Female) 


Functional disturbances 

25 


9 

3 

3 

I 

Abscess breast 

28 


27 

23 

3 

I 

Mastitis 

24 


19 

17 

I 


Abscess ovary 

3 


2 


2 


Extrauterme 

56 

4 (i) 

52 

37 

14 


Hematosalpinx 

3 


3 

2 

I 


Hydrocele of round ligament 

I 


I 

I 



Oophoritis 

1 


0 




Salpingitis, acute 

70 

2 

46 

25 

13 


Salpingitis, chr 

180 

5 

164 

79 

51 

t6 

Anteflexion uterus 

8 


8 

2 

4 

2 

Prolapse uterus 

24 


23 

12 

8 

2 

Retroversion uterus 

46 


39 


15 

5 

Retroflexion uterus 

2 


2 


I 

I 

Endocervicitis 

I 


I 

I 



Endontetritis 

102 

3 

100 

40 

32 

12 

Endotrachelitis 

I 


I 


I 


Hypertrophy of cervix 

I 


0 




Hypertrophy of round ligament 

I 


I 


I 


Laceration cervix 

7 


6 

3 

3 


Metritis 


2 

4 

2 



Stricture of uterine canal 

I 


1 



I 

Subinvolution of uterus 

3 


2 


2 


Vulvo-vaginal abscess 

4 


4 

2 



Abscess of Bartholin’s gland 

9 


9 

6 

3 


Adhesions about clitoris 

I 


I 

I 



'Itresia of vagina 

2 


2 




Hyp of vulva 

I 


I 


I 


Lac pelvic floor 

62 


60 

29 

27 

3 

Relaxed pelvic floor 

65 


60 

22 

28 

7 

Vulvitis 

I 







Reproductive Organs {Male) 


Phimosis and redundant prepuce 

Abscess of prostate 

Chr prostatis 

Enlargement of prostate 

Hematocele 

Hydrocele 

Varicocele 

Epididymitis 


125 I 

1 

U) ' 

116 



2 

I 

2 1 


I 

I 1 


I I 

I 


17 

2 (l) 

12 

6 

2 

3 

1 

2 


2 

75 


68 

57 

7 

36 


31 

21 

' 5 

5 


2 

I 

I 

i 


Bronchitis 
^laxillary sinusitis 
Abscess of lung 
Pulmonary embolism 
Infarct of lung 
Supp pleurisy 
1 neumonia 
larimgitis 


Respiratory System 



4 


0 




2 


0 




8 

6 

8 

1 



1 

I 

1 




I 


1 

I 



137 

13 (0 

134 

86 

27 


6 

(I) 

2 


I 


1 

(I) 

0 




- 






I 


2 


50 
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REPORT 01 rOLLOW-UP WORK FROM JANUARY I, igig, TO JANUARY 1, I 927 — 

Continued 


Diagnosis 

No of 
cases 


No of 
op 

Excel- 

lent 

Sat 

Unsat 

Sktn, Hatr and Natls 

Cicatrix of skin 

2 


2 

I 

I 


Dermatitis 

I 


0 




Eczema 

I 


0 




Ingrowing toe nail and paronychia 

10 

i 

10 

5 

4 


Keloid 

I 


I 


I 


Leukokeratosis of cheek 

I 


I 

I 



Ulcer of skin 

23 


9 

2 

6 

I 


Tumors (Bemgn) 


Adenoma of 







Breast 

2 

1 

2 

2 



Cervix 

I 

I 

I 




Liver 

I 

I 

I 




Rectum 

I 


I 

I 



Uterus 

1 


I 1 

I 



Angioma of 







Face 

7 


6 

j 

3 


Lower extremity 

I 


I 

I 



Upper extremity 

3 


3 

2 



Back 

2 


I 

I 



Parotid 

I i 


I 


I 


Tongue 

I 


I 




Cystoma of 







Axilla 

I 


I 


2 


Breast 

I 


I 

I 



Broad ligament 

I 


I 


I 


Buttock 

2 


2 


2 


Cervix 

I 


I 

I 



Eyelid 

I i 


0 




Liver 

I 


1 


1 


Neck 

3 


3 

2 

I 


Olecranon bursa 

I 


I 

I 



Ovaries 

100 

2 

89 

50 

29 

3 

Pancreas 

I 


I 


I 


Scalp 

3 


3 

1 



Ulna 

I 


I 

I 



Fibroma of 







Breast 

5 


5 

4 

I 


Labium majus 

I 


I 




Mouth (epulis) 

5 


4 

4 



Nose 

I 


I 

I 



Ovary 

I 


I 

I 



Rectum 

I 


I 

I 



Jaw 

I 


I 

I 



Lipoma of 







Chest wall 

I 


I 

I 



Neck 

8 


7 

7 



Back 

9 


9 

0 



Scalp 

I 


I 

I 

Q 

j. 


Upper extremity 

15 


15 


I 

I 

Lou er extremity 

8 


0 

4 



Myeloma, multiple 

I 


0 




Neuroma of 







Arm 

2 


I 


I 


Sublingual 

I 


I 



— - 
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repori or roLLOw-up work from January i, 1919, to January i, 1927 — 

Continued 



No of 

No of 

No of 

Excel- 



Diagnosis 

cases 

deaths 

op 

lent 




T umors (Bemgn) — (Conhnued) 


Osteoma of 







Femuf- 

2 


2 

2 



Os Calcis 

2 


2 

I 

I 


Tibia 

2 


2 


I 


Papilloma of 







Face and mouth 

5 


5 

4 



Finger 

2 


2 

2 



Cervix 

4 


4 

I 

3 


Urethra (caruncle) 

5 


4 

3 

I 


Vulva 

1 


I 

I 



Perineum 

I 


I 


I 


Descending colon 

I 


I 

I 



Buttock 

I 


I 



I 

Rectum 

7 


6 

4 

I 


Uterus 

I 


I 


I 


Retention cyst of 







Breast 

I 


I 

I 



Broad ligament 

I 


I 

I 



Face and neck 

10 


10 

8 

2 


Lingual duct 

2 


2 

I 

I 


Parotid 

I 


I 

I 



Bartholin’s gland 

2 


2 

I 



Back 

2 


2 

I 



Vaginal wall 

I 


I 

I 



Scalp 

I 


I 




Upper extremity 

4 


4 

3 

I 


Lower extremity 

I 


I 

I 



Rhmophyema 

I 


I 

1 



Teratoma of 







Ovary 

5 

I 

5 

4 



Chest wall 

2 


2 

2 



Sacrum (pilonidal cyst) 

27 


27 

20 

5 

I 

Unknown tumor of 







Ampulla vater 

I 


I 


I 


Neck 

I 


0 




Spinal cord 

I 


0 




Mediastinum 

I 


0 




Thyroid 

I 


1 




Parotid 

I 


0 




Leg 

I 


0 




Adeno-angioma cervix 

I 


I 

I 



Cystadenoma breast 

3 


3 

3 



Cystadenoma ovary 

2 


2 

I 



Fibroadenoma breast 

8 


8 

7 

I 


Fibrolipoma of skin 







of arm 

I 


I 

I 



neck 

I 


I 

I 



Fibromyoma uterus 

138 

6 

125 


41 

2 

Lymphangioma of 







Femoral canal 

I 


I 




Neck 

I 


I 




Neurofibroma of 







Thigh 

I 


I 




Osteochondroma of 







Tibia 

I 


J 




Ilium 

I 


I 

I 




787 




CHARLES L GIBSON 


REPORT OF FOLLOW-UP WORK FROM JANUARY I, IQTQ, TO T^NU^RY I, I927 — 

Continued 


Diagnosis 



No of 

No of 

Excel 

Sat 

■■■ 

deaths 

op 

lent 


Unsat 


Tumors {Malignant) 


Adenoma, malignant 
of sigmoid 
Carcinoma of 
Appendix 
Bone, frontal 
Breast 
Bladder 
Gall-bladder 
Intestines 
Kidney 
Larynx 
Lip 
Liver 

Submaxillary gland 

Retroperitoneal lymph-nodes 

Mediastinum 

Mouth 

CEsophagus 

Pancreas 

Omentum 

Rectum 

Penis 

Prostate 

Testicle 

Scalp 

Stomach 

Tonsil 

Thyroid 

Ovaries 

Uterus 

Epithelioma of 
Branchial cleft 
Face and scalp 
Thumb 



Lymph-nodes 
Cervix 
Scrotum 
Shoulder 
Endothelioma of 
Chest wall 
Axillary nodes 
Hypernephroma of 
Kidney 
Melanoma 
Inguinal region 
Sarcoma of 
Bones 

Upper extremity 

Lower extremity 

Reproductive organs, female 

Back 

Kidney 

Maxilla 

Neck 


I 


I 



5 


5 

3 


I 


I 



48 

I 

44 


16 

3 

I 

I 



12 

4 

12 



37 

21 (i) 

36 


5 

2 


I 



3 

(i) 

I 



I 


1 



6 

I 

6 



I 


1 


I 

1 


0 



I 

(I) 

0 



I 


0 



7 

I 

3 



3 

2 (i) 

2 



4 

I 

3 



17 

3 

10 


3 

2 


2 



4 


I 



1 


I 



I 


I 



67 

20 (i) 

53 



2 


0 



2 


I 


I 

13 

3 ^ 

13 


I 

32 

4(1) 

17 


3 

1 


0 



9 




2 

I 





2 





4 





I 





2 


0 



I 





I 





I 




I 

I 




I 

2 




I 

2 





9 

4 

I 




5 





4 

I 




j 

3 





I 

3 


0 

3 


2 
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REPORT or rOLLOW-UP WORK I ROM JANUARY I, IQI9, TO JANUARY I, I927 — 

Continued 


Diignosis 

No of 
cases 

No of 
death'! 

No of 
op 

Excel- 

lent 

Sat 

Unsat 

Tumors {Malignant ) — 

{Continued ) 




Intestines 

8 

I 

7 




Gum 

I 


I 


I 


Lymph-nodes 

7 


4 


2 


Retroperitoneal fascia 

I 


0 




Stomach 

2 


2 


I 


Spleen 

I 

I 

I 




Axilla 

1 


I 




Breast 

I 


I 


! 


Myxochondroendothehoma 

3 


3 


3 


Neurocytoma of 







Kidney 

1 1 


I 




Pancreas 

I 

I 

I 




Teratoma of 







Testicle (malignant) 

2 


I 

f 1 

! 



Urinary Organs 





Cystitis 

II 


0 




Calculus in bladder 

! 

2 ' 


I 

i 

I 


Retention of urine 

2 ’ 


0 




Perinephritic abscess 

13 


13 

12 

I 


Hydronephrosis 

6 ^ 

I 

2 ' 

I ' 



Infarct of kidney 

I 


0 




Nephritis 

4 

(i) 

2 

I 


I 

Nephrolithiasis 

41 

I 

19 

8 

5 

a 

Nephroptosis 

8 


2 

2 



Pyelitis 

3'5 


2 




Pyelonephritis 

I 


I 

I 



Pyonephrosis 

9 

I 

4 

1 

2 


Ureteral colic 

29 


I , 


I 


Calculus in ureter 



7 

6 

I 

- 

Stricture ureter 

7 


I 1 


I 


Stricture urethra 

16 

2 

1*5 1 

K 

6 

2 

Urethritis 

I 


0 




Recto-urethral fistula 

I 


0 

1 


i 


Obstetrical Conditions 


Abortion 

Accidental hemorrhage of pregnancy 
Mammilhtis 


1 

(U 

1 

65 

I 

25 

I 

15 


Pregnancy 

12 * 


0 




Septicaemia, Puerperal 

I 

(I) 

0 




i o\emia of pregnancy 

1 

1 

I 

0 

1 





Injuries 


Fracture of 







Ankle-joint 

Clavicle 

Elbow 

43 

24 

1 

3 

6 

18 

12 

24 

10 


Bones of face 

9 

7 

61 

29 


5 

3 

5 

1 

} 

Femur 

Foot, Bones of 

( 9 ) 


2 1 

17 

5 

2 1 

24 ! 

21 

1 

2 
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REPORT OF FOLLOW-OP WORK FROM JANUARY I, I9I9, TO JANUARY I, I927 — 

Conhntied 


Diagnosis 

No of 
cases 

No of 
deaths 

No of 
op 

Excel- 
lent 1 

1 

Sat 

Unsat 


Imuries — {Continued) 


Forearm, Bones of 

194 


41 

91 

91 

3 

Hand, Bones of 

40 


10 

12 

15 

3 

Humerus 

83 


19 

28 

51 


Taw 

10 


4 

2 

4 


Leg 

117 


25 

58 

50 

3 

Patella 

23 


21 

7 

14 

I 

Pelvis 

II 

(i) 

0 

4 

6 


Ribs 

28 

(5) 

0 

I 

7 


Scapula 

2 


0 

I 

I 


Skull and spine 

81 

(26) 

5 

12 

26 


Wrist 

89 


5 

41 

40 

2 

Contusion of bone 

3 

j 

0 




Gunshot wound of bones 

1 I 


I 

I 



Lac wound of vein 

I 


0 




Digestive system 







Avulsion of tooth 

I 


0 




Contusion caecum 

I 


I 


I 


Foreign body in 







Intestines 

7 


I 

2 



Stomach 

2 i 


0 




CEsophagus 

3 


0 




Gunshot wound of 







Intestines 

7 

5(0 

6 


I 


Lacerated wound of 







Gum 

1 


0 




Intestines 

2 

I 

2 


I 


Rupture of 







Intestines 

1 

I 

I 




Eye, Laceration of 

2 


0 




Joint 







Dislocation of 







Ankle 

2 


0 

I 

I 


Cartilage 

22 


16 

12 

5 

U; 

Coccyx 

2 


2 




Elbow 

9 


2 

4 

4 


Radius 

I 


I 

I 



Foot, bones of 

4 


0 

I 

2 


Hand, bones of 

8 


5 

5 

3 


Hip 

2 


I 


2 


Patella 

2 


0 



(2) 

Shoulder 

26 


4 

2 


Vertebrae 

I 


0 




Wrist 

7 


3 

2 

5 


Foreign body in joint 

I 


I 

I 



Hemorrhage into joint 

2 


I 




Lacerated wound of joint 

I 


I 




Sprain of joint 

22 


0 


2 

- 

Traumatic synovitis 

5 


3 




Muscular system 






4 

Incised wound of tendon 

23 

I 

23 

3 


8 

Lac wound of tendon 

71 


71 

14 



Lac wound of muscle 

I 


I 


*2 1 


Rupture of muscle 

5 


2 




Rupture of tendon 

8 


7 




Strain of muscle 

5 






Nervous system 





I 


Compression nerve 

2 





I 

Rupture of nerve 

1 




- 4 

- 

Concussion brain 

31 
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REPORT or FOLLOW-UP WORK FROM JANUARY I, I919. TO JANUARY I, I927 — 

Continued 


Diagnosis 

No of 
cases 1 

1 

No of 
deaths 

No of 
op 

it. , 1 

Excel- ; 
1 lent j 

i 

Sat j 

Unsat 


Lac and incised wd of nerve 

5 


5 


5 


Bullet wound spinal cord 

I 


I 


I 


Gunshot wound brain 

I 

(I) 

0 




Reproductive organs 



i 




Burns of penis 

I 


0 




Contusion testicle 

I 


0 




Foreign body in vagina 

1 


I 


1 


Hajinatoma of penis 

I 


0 




Hasmatoma of spermatic cord 

I 


1 I 

I 



Lac wound penis 

I 


I 

I 



Lac wound scrotum 

I 


I 


I 


Lac wound labium majus 

1 


I 

I 



Respiratory System 







Lac wound of lung 

I 


0 




Spleen 







Rupture of 

4 

(I) 

3 

2 

I 


Laceration of 

I 


I 


I 


Urinary organs 







Lac kidney 

3 


I 

I 



Lac urethra 

2 


I 


I 


Gunshot wound kidney 

I 


I 

I 



Rupt urethra 

3 


3 

I 

I 


Stab wound kidney 

1 


I 


I 


Contusion kidney 

2 


0 


I 


Abdominal wall 







Abrasion 

2 


0 




Contusion 

II 


2 

2 



Foreign body 

I 


1 

I 



Gunshot wound 

3 



7 



Haematoma 

I 


0 




Stab wound 

3 


7, 

2 

r 


Back 







Abrasion 

2 


0 




Contusion 

17 


Q 




Foreign body 

3 


3 

I 

I 


Hematoma 

2 


0 




Lac wound 

I 


I 1 


I 


Strain 

6 


0 ' 




Chest wall 

1 






Abrasion 

1 


0 




Bums 

2 

(i) 

0 




Contusion 

8 


0 




Gunshot wound 

4 ' 

(l) 

2 ' 

J 



Incised wound 

I 1 


I 

X 



Stab w ound 

I 


I ! 

I 



Lower extremities 







Abrasion 

4 


0 ' 




Avulsion toes 







Avulsion skin of leg and thigh 

Burns 

2 

0 

2 

0 j 
2 ; 


3 


Contusion 

y 

IQ 


3 


2 1 


Crush of toe 

I 






Crush of foot 

*2 





I 

Foreign body 

Frostbite toe 

0 

16 

1 


'5 j 


1 

2 

1 I 

Htcmatoma 


1 



I 


Gunshot wound 

0 

6 




I 


Lac w ound foot 

4 






Lac w ound leg 

6 

(I) 

5 


3 
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REPORT or rOLLOW-UP WORK PROM JANUARY I, I9I9, TO JANUARY I, I927 — 

Continued 


Diagnosis 

No of 
cases 

No of 
deaths 

No of 
op 

Excel 

lent 

1 

Sat j 

Unsat 

Punct wound foot 

5 

j 

4 

2 

2 


Sprain 

4 


0 




Stab wound of knee 

1 


I 

I 



Upper extremities 


! 





Abrasion 

I 


I 




Avulsion finger 

87 


80 

26 

47 

2 

Avulsion of arm 

I 

I 

I 




Avulsion of hand 

2 


2 


2 


Burn 

5 


3 

I 

2 


Contusion 

19 


0 




Crush of finger 

14 


14 

3 

9 

I 

Crush of hand 

6 


6 

1 

3 

3 

Foreign body 

41 


40 

15 

13 


Gunshot wound 

4 


4 

3 

I 


Ineised wound finger 

2 


2 


I 


Incised wound arm 

I 

I 

I 




Lac wound finger 

30 


26 

II 

12 

2 

Hand 

24 


24 

4 

16 

2 

Arm 

7 


7 

I 

3 

2 

Axilla 

I 

1 

I 


I 


Shoulder 

I 


0 




Punctured wound 

2 


2 

I 

I 


Sprain j 

I 


0 




Face and Scalp 







Abrasion 

3 


0 




Burn 

8 


0 




Contusion 

9 


0 




Hasmatoma 

3 


0 




Lac wound 

51 


32 

14 

; 6 


Miscellaneous 



j 


! 

j 

Intra-abdommal hemorrhage 

I 


I 

I 



Operation wound 

2 


0 




Neck 







Foreign body 

2 


I 

I 



Contusion 

I 


0 j 




Burn 

I 


I 


I 


Lac wound 

I 

(I) 

0 




Contusion pubic region 

I 


0 




Multiple injuries 

2 X 

(7) 

2 

I 

I 




12,144 

418 (79) 

9025 

4481 

2528 

361 


Total for these headings is as folloits 

Previous operation — 48s 
Patients asked to return — 791s 
Patients returned — 7S9S 

Died after discharge — 167 

39 of these had no operation and 

19 of these died of a condition in no nay related to the operation 
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patients for operation, lowering the moitality of operation and also the use of 
glucose insulin in shock A paper by P A Wade on this subject is now 
in press 

Finally it may be stated, of late we have been making observations on the 
fiequency with which acute dilatation of the stomach follows operations on 
the upper abdomen 

It IS customary m most clinics to place these patients, particularly the 
stomachs, in Fowler position We wondered whether the crowding down of 
the intestines into the pelvis might cause a drag on the loot of the mesentery 
and the supeiioi mesenteiic aitery, and so foi the past few months patients 
have been placed flat, m the ordinary recumbent position W e have not as yet 
accumulated enough statistics to warrant definite deductions , but the experi- 
ence so far would seem to have diminished the incidence of acute dilatation 

As IS the case m the 1913-1919 lepoit, complete statistical tables 
are appended 
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ROBERT ABBE 
1851-1928 


March 7, 1928 marked the passing of a great surgeon and the termination 
of a beautiful life, full of achievement for the benefit of humanity 

It IS interesting to note that Abbe as an extraordinarily skillful and 
resourceful surgeon, a pioneer m many of the developments of modern sur- 



Dr Robert Abbe, 1851—1928 


gery, should have also become the earliest and greatest exponent of surgery s 
antithesis — Curietherapy 

He was born and educated in New York City For two years he was 
an instructor at the College of the City of New York m Drawing, Eng is i 
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ROBERT A.BBE 


and Geometiy At that peiiod hts artistic leanings and capabilities were 
already in evidence and developed thioiighout his life In the last years of Ins 
disabling sickness he utilized these artistic qualities in a practical way, apply- 
ing them especially to the making of unique and oiiginal raised topographical 
maps of the region of Bar Harbor m connection with the Lafayette National 
Park Museum of the Stone Age Period, a measure which owed its incep- 
tion to him 

In 1884, Doctor Abbe became suigeon to St Luke’s Hospital, retaining his 
connection until the time of his death Here he developed much that was 
original in pioneei work, especially in surgery of the gastro-intestinal tract, 
spinal and ceiebral surgery and particularly beautifully planned and executed 
plastic operations His was the eaihest and possibly the best method of treat- 
ing impassible stnctuies of the cesophagus 

^ Of recent years his activities, had been centred largely on the development 
of radiotherapy The development of the properties of radium atti acted his 
eager attention and he blazed the way m applying it to all manner of conditions 
that seemed responsive to such treatment, paiticularly to the malignant 
growths He conducted important reseaich work m the action of the rays 
and was perhaps the first to point out the different values of the several rays 

Besides his continuous activities at St Luke’s Hospital he served for vaiy- 
ing periods as surgeon to the Babies and Roosevelt Hospitals He was profes- 
sor at the Woman’s Medical College for a while and for many years one 
of the favorite teachers at the New York Post Graduate College 

His personality was marked by much charm and a most delightful optim- 
ism this trait was practically illustrated when at the age of seventy he 
flew fiom London to Pans No man had more fi lends and certainly none 
had less enemies 

He belonged to numeious noted societies and was particularly mtereste_d 
in the American Surgical Association, the International Surgical Association, 
the New Yoik Surgical Society and especially the Practitioners’ Society to 
which he gave innumerable and admirable contributions, both carefully con- 
sideied papers and beautifully presented cases and specimens of his work, 
particularly models made and coloied by himself of the influence of radium 
on malignant disease 

Doctor Abbe was founder of “The Custodianship of Rush, Jenner, 
Pasteui, Lister, Curie Mementos” in the Cabinet of tbe College of Physicians 
of Philadelphia The dedication is as follows 

'“There is an ethical foundation stone in the education of a medical man, which is 
lust as essential as book knowledge, and laboratorj work The subtle power of the 
names which rank high in our profession, makes an impression upon the student’s earlv 
manhood and unfolding character A Mrile force pervades him i\hen he has the high 
example of character held before him 

“There arc some names in our profession, which represent our medical ancestors, 
as It were, whose \cr\ spirit e\okcs a thrill e\hcn we come into actual touch with their 
belongings, such as no ordinar\ thing inspires The actual objects that felt the liMiig 
touch of the great Pasteur Jenner Lister Rush, Curie and others ol like fame, 
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more sacred to us than the cloak of Charlemagne or the cocked hat of Napoleon, for 
example It needs not more than one verified article which was the intimate personal 
propert}' of such human beings to \isualize for us the whole character of the owner, and 
thrill the observer Who would not glow \\ith interest and sympathy when he sees 
the instruments used by Lord Lister m the early days of his work and triumph? Who 
would not travel a thousand miles to see and hear the immortal Pasteur, who put into 
action those compelling thoughts evolved out of his giant brain? Recently, in this 



Fig 2 — Case and mementoes, with books containing portraits, illustrations, autograph 
biographic notes, with the conditions of the custodianship First custodian— Dr Weir 
1917 Second custodian — Dr Simon Flexner, I^ew York, 1917-1920 Third custodian— Dr 
Henrj Welch, B iltimore, 1920-1924 Fourth custodian — Dr William W Keen, Philadelphia, 1924 

decade, a new light has radiated on science from the Curie laboratory in Pans, which 
has not only revolutionized the conception and calculation of the forces of nature, u 
has put into the hands of our profession a weapon, hitherto unsuspected, to e p 
control disease ” 

The purpose and contents of the cabinet were demonstrated at a meeting m 
of Madame Curie at the College ot Physicians of Philadelphia in 1921 when Doctor 
described the origin and purpose of this custodianship — w t ful 

“More than ten j ears ago, as j ou know, there was presented to me the 1 

gold watch of Dr Benjamin Rush, one of jour societj’s founders and a hero o 
lutionarj' daj'S It was made the subject of a custodianship to be held as an honor, 
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successive members of our profession, who represented the same high qualities of mind 
and lifework as he did The first custodian was Dr Weir Mitchell He chose Dr Simon 
Flexner as his ideal and successor Doctor Flevner, after three years, passed it on to 
Dr William H Welch, who accepted the honor and is its present custodian, to the 
delight of everyone, saving ‘Why ' It’s like the gold-headed cane ’ ” 

I saw the gold-headed cane in the College of Physicians’ cabinet m London last 
summer, and with it were five other treasures first, a pair of scissors belonging to 
Jenner and a cow’s horn from one of the historic animals used m vaccination, second, 
a small wooden stethoscope used by Laennec , third, a short ebony pointer used by 
Harvey m his lectures on the blood, fourth, a small silver platter given in 1661 by the 
Fellows of the College, but stolen in 1C66 at the looting during the great fire of 
London It was lost for 250 years and was recovered at a collector’s sale of old silver 
a few years ago 

I was inspired by this small group and by its effect upon me to think I might acquire 
some things worthy to add to our custodianship Mv hope was of Lister, Pasteur and 
Curie , but from the first inqury I was given discouragement 

Pushing my endeavors during my short staj' in London and Pans, I was at last 
rewarded by three remarkable gifts of veritable treasures, of each great name and these 
I present tonight 

A box of surgical instruments used by Lord Lister 

A laige model of a tartrate crj'stal used by Pasteur 

A w’onderful historic instrunient made by Pierre Curie, and used bj'^ him and Mme 
Curie in her immortal discovcr> of radium 

These memorable souvenirs probabl> cannot be duplicated anywhere outside of 
the Lister, Pasteur and Curie museums Thev w'ere secured through the assistance of 
Doctor Keen and Doctor Gibson, and by the gifts of Sir Rickman J Goolee (Mr Lister’s 
nephew') > of Calmette and Roux (Pasteur’s assistants and successors), and of Mme 
Curie herself 

In the possession of this institution there has been an inkstand of Jenner, which 
W'as given bj Dr Weir Mitchell, and has been permitted to repose m this cabinet as 
one of the memorable souvenirs 

With these five in the cabinet are portraits of each distinguished scientist and a 
beautifully bound volume of historic data, biographic notes and autograph letters of each 

In addition there are the custodianship conditions and portraits of each successive 
custodnii with his letter of nomination and acceptance ” 

Some four years before his death he developed a peisistent anemia, possi- 
bly the result of so long continued handling of radium He w'as kept alive 
foi seveial years hv transfusions every thiee weeks He bore his sufiferings 
with the greatest cheerfulness and would discuss optimistically and interest- 
edly the details of his case 

Doctor Abbe was a widower and had no children 

Charles L Gibson 
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My purpose in reporting this case is three-fold — first, to call attention to 
a common deformity which is almost never seen m infancy, the case reported 
being both congenital and bilateral , second, to present illustrations, inasmuch 
as cases m the literature to which I have access are not illustrated, but are 
merely given as case leports, while none of the standard textbooks, to my 
knowledge, have illustrated presentations of the anomaly, third, to reopen 
the old discussion as to the etiology, since the infant here reported has never 
worn shoes, has never borne weight, and if deformed through “accidental 
cramping m utero” (Clarke^) the position necessarily assumed by the fetus 
offeis abundant opportunity for speculation 

Case Rei ort — M S , age seven weeks, was brought to the Orthopedic Clinic of the 
Kansas City General Hospital hi her mother, with the information that the great toe of 
each foot had been everted since birth, and did not seem to be returning to normal posi- 
tion There had been no illness or mjurj and the child was normal m other respects 
A bilateral hallux valgus, as illustrated, was present No similar deformity existed in 
the immediate family 

Mouchet “ in 1919 lepoited a case of bilateral, congenital, halliiK valgus, 
and this is the onl}’^ bilateral case in the literatuie so far as I can determine 
In talking with several local orthopedic surgeons of wide experience I have 
elicited the frank statement that none has seen such a case This fact alone 
would stamp the case as 1 ai e 

The illustrations speak for themselves — the photograph showing the val- 
gus deformity of both great toes, and the rontgenogram showing the addi- 
tional feature, metatarsus varus This latter condition is quite generally con- 
ceded to be a fundamental cause of most cases of hallux valgus That it is 
fiequently congenital has been shown by otheis and is confirmed here 

As to etiology this much seems clear from the case history, i c , the 
deformity was not produced by the wearing of shoes or other impedimenta 
Intiauterine pressure or cramping producing a symmetrical bilateral deform- 
ity of this nature is almost inconceivable The presence of an accessory bone 
(Young ^), the mtei metatarseum, between the first and second metatarsals 
cannot be demonstrated m so jmung a subject That this bone is needed to 
produce a varus deformity of the first metatarsal is doubtful Indeed, that 
such a bone even exists, is open to debate Ewald** called attention to the 
congenital etiology of hallux valgus, and as a prime requisite 111 the mecha- 
nism of the anomaly he demonstiated the importance of metatarsus varus, 
due either to a twist in the shaft of the first metatarsal, or to changes at the 
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nietatarso-cuneifoim-joint The abduction of the phalanges he considered to 
be a secondary featuie 

That ill-fitting shoes have very little to do with the deformity is a point 
stressed by Mensor/’ Ewald, and a numbei of others, whereas Whitman, in 
the 1927 edition of his woik on Orthopedic Surgeiy, states that the condi- 
tion IS the “direct effect 
of shoes too narrow, too 
pointed, and in some in- 
stances, too short for the 
foot” In rare cases, he 
says, it may result from 
rheumatism, gout, 
or there may be a “con- 
genital predisposition to 
the deformity” 

Metatarsus varus, as 
has been pointed out by 
some writers, may be an 
indirect cause of the hal- 



Fig 1 — Congenital Bilateral Halluv Valgus 

and theiefore a remote or 


atavistic tendency 
lux valgus 

There is no evidence of a familial tendency to hallux valgus in the case 
herewith reported, but a maiked tendency to inherit the proclivity toward 
such deformity has been 
noted repeatedly by or- 
thopedic surgeons 

Given a congenital 
metatarsus varus and a 
lack of reciprocal action 
between the flexors and 
adductors of the foot and 
first metatarsal, and the 
extensoi longus hallucis, 
with the extensor longus 
hallucis the stronger of 
the two forces, and we 
may readily conceive of 
the resultant valgus de- 
formity of the great toe 

In conclusion, basing my opinion on this case, on the literature, and on 
experience, I should say that hallux valgus is a congenital oi acquired deform- 
ity having for its basis a congenital concomitant metatarsus varus deformity, 
Mith the valgus defoimity of the great toe secondary, and due either to mus- 
cular imbalance (as was probabl} the case here) or to external pressure 
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Fig 2 — Congenital Bilateral Hallux Valgus at seienth week 
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SUPPURATR^E PERICARDITIS FROM THE SURGICAL 

VIEWPOINT* 

By Emory G Alexander, M D 

OF Philadelphia, Pa 

SUnOLON TO THE EPISCOPAL HOSPITAL, ASSISTANT PHOPESSOR OF SUnOERT IN THE UMIERSm OF PENNSTLIAMA 

This paper is based upon a study of the literature and a series of cases 
under my care at the Episcopal Hospital, and one at the Abington Memorial 
Hospital It will deal with the subject of suppurative pericarditis from the 
surgical standpoint 

Pericarditis was known to the early writers on natural philosophy, although 
we have no record that Hippocrates was familiar with it We find that Galen 
(131-201 AD) noted it in animals and characteristically made the bold deduc- 
tion that man could likewise suffer from the disease ^ But centuries elapsed 
between these first recorded descriptions of the disease and even the sug- 
gestion of an operation for the relief of a particular form of it, for it was 
not until 1649 Riolan^ first advocated pericardiotomy for the relief of 
pericardial effusion, his plan being to trephine the sternum, and from this date 
down to 1819 numerous authorities were courageous enough to suggest and 
even to recommend the operation of pericardiotomy, one advocating a certain 
approach, another a different one, but we know of no successful operation 
throughout this period of one hundred and sixty-nme years Thus, Senac,^ 
1749, described pericardial effusion and recommended incision into one of the 
left intercostal spaces for its relief Morgagni,'’ 1761, appreciating the dan- 
gers resulting from the accumulation of fluid in the pericardium, hoped for 
an improvement in diagnostic means which would warrant resorting to paia- 
centesis for its relief Corvisart,® 1806, argued that the diagnostic difficulties 
presented unsurmountable obstacles to the employment of any such measures 
Even after Corvisart,’’^ 1811, published the modest Auenbrugger’s discovery 
of precordial bulging and increased cardiac percussion dnlness as a point in 
diagnosis, the diagnostic stumbling blocks stimulated Laennec,® 1819, to wield 
his powerful influence in the argument against paracentesis In his immortal 
‘Traite de 1’ auscultation” the very year, by the way, m which he invented the 
stethoscope, he advised Riolan’s plan of trephining the sternum His clinical 
assistant, Collin (1824), interpreted the friction rub previously described by 
Laennec as “the squeak of the leather of a new saddle under the rider,” but 
wiongly ascribed it to diyness of the sac** 

The involved pioblems of diagnosis, however, were not the only barriers 
to the early employment of surgical means of treating pericarditis From the 
caihest time s the heart was legarded with a certain superstitious awe, and 

* Annual Oration in Surgerj, read before the Philadelphia Acadenn of Surgery 
April 2, 1928 
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there was no doubt a certain degree of inherited apprehension which prevented 
any unnatural interference with an organ, enjoying the reputation which had 
been its own since Aristotle taught the doctrine of the primacy of the heart 
Pioneers in this field probably treated the heart with superstitious deference, 
and would naturally hesitate long before interfering in any way with the "cen- 
tral abode of life and the soul ” 

For these reasons it is not surprising, then, to find that it was not until 
1819 tliat the first successful pericardiotomy was performed It is true that 
Desault,^^ as early as 179S, attempted by surgical means to evacuate what he 
thought was a pericardial sac full of pus, but he was unsuccessful because his 
diagnosis was wrong Larrey,^" likewise, met with failure when he performed 



of pus, keeping the wound patent subsequently by daily probing, with a suc- 
cessful result, and von Langenbeck operated in two similar examples of 
this disease in 1850 Patients suffering from non-suppurative pericarditis 
were operated upon many years before, however For example, Romero, 
of Barcelona, performed the first successful pericardiotomy m 1819, having 
secured recoveries in two patients out of three operated upon for non-suppU' 
ranve pericardial effusion 

Aftei Trousseau and Lesague gave the weight of their influence to the 
discussion, enough cases began to accumulate to -warrant collecting them m i 
literature, thus Gunther,-'’ 1861, found records of twenty-two punctures^, 
Roger, 1875, culled fourteen from the French literature, and Roberts, 
1876, found forty-one cases to which he added thirteen new ones, 
berg-^ brought the total to sixty-five in 1879, and West-'' to seventy-nine 1^ 
1883 Delorme and Mignon collected records of eighteen incisions a 
sixty-twm punctures in 1895 Since then Roberts (1897), Porter 
Eliot-® (1909), Rhodes®” (1915), and Pool®” (i 92 i)> collecte 

802 



SUPPURATIVE PERICARDITIS 


recorded cases of pericardiotomy for suppurative pericarditis To Rhodes’ 
group of eighty-six, Pool added sixteen cases from the literature and 
one of his own, nine of the seventeen cases recovering This brought 
Rhodes’ statistics to a total of 103 cases, with fifty-four recoveries and forty- 
nine deaths 

I have endeavoied m this paper to collect the reported cases from the lit- 
erature since those given by Pool m 1921, together with several presented for 
the first tune m this communication I have pei formed pei icardiotomy for 
suppurative pericarditis successfully in two out of three cases, and a fourth 
tune by mistake in a case of cardiac decompensation from valvular disease 
This brings the above total to 106 cases of suppurati-ve pericarditis, with fifty- 
six recoveries and fifty deaths In . 
the cases collected from the litera- 
ture since 1921, I have found rec- 
ords of fifteen recoveries and five 
deaths, making the grand total of 
seventy-one recoveries and fifty- 
five deaths 

It is interesting to pause a mo- 
ment to note the prominent part 
played by Philadelphians m the 
liistory of pericardial surgery One 
of our own members the late Dr 
John B Roberts,’! who occupied , 'b' c‘.': 

the President’s Chair in tins Acad- * '"ti‘tsipi»3. Ba 

emy in igo6, was one of the chief American contributors In 1876, while an 
interne, he searched the shelves of the Pennsylvania Hospital Library for 
records of pericardiocentesis, later publishing the fruits of his labor From 
that time till 1923, he not only contributed valuable communications on this 
and related subjects, but invented and used a practical trocar for performing 
pericardiocentesis with a minimum of danger The distinguished retiring 
President of the College of Physicians, Dr Hobart A Hare,’^^ performed 
experiments in 1886-1887 sho\Mng that the deleterious effects of hemoperi- 
cardium were due to distention of the sac, and, more recently an important 
contribution to this subject has been presented by Wood and Bradley 

The incidence of suppurative pericarditis is not excessively low Its clin- 
ical frequency is given by Klose and Strauss as one m every 6,000 of clinical 
disease, but this probably vanes Thus, there were found only three cases 
of suppurative peiicarditis in 37,130 patients treated at a general hospital 
handling 6.114 bed and 31.016 dispensar}'- cases in the year 1925-1926^'* 
although Stone noted purulent pericarditis in 15 5 per cent of 300 patients 
dead of pneumonia a figure higher than the generally accepted a\erage 

Perhaps this \ariation in figures, of which the above is only an example, 
has Its explanation m the parallel fluctuations m the number, nature and 
se\enty of the complications of pneumonia, for it is this latter disease which 
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furnishes us with a considerable portion of pericarditis (34 per cent of Pre- 
ble’s cases occurred in pneumonia, the gi eatest proportion being of the puru- 
lent form) It should not be surprising, therefore, to find that, like the mobile 
statistics of pneumonia, those for pericarditis reflect similar notable variations 
and apparent contradictions Rheumatic fever and chorea (in which suppu- 
ration IS thought by some to follow the dry or plastic stage in certain 
instances) are perhaps of even greater importance in the etiology of pericar- 
ditis, but they occupy a far inferior rank if only suppurative cases are con- 
sidered On this point the statistics are conflicting Preble,^® for example, 
finds rheumatic fever associated with 28 36 per cent of pericarditis cases as 
opposed to 34 pei cent for pneumonia, while Sears noted inflammatory 

rheumatism m 51 per cent of his 
100 cases, and a history of previ- 
ous rheumatic infection in forty 
others Osler,^® on the other hand, 
found pericarditis m 6 per cent 
of 330 cases of rheumatic fever, 
and in nineteen of seventy-three 
chorea necropsies, while Zinn®® 
observed pericarditis in 10 per 
cent of 1000 cases of rheumatism, 
and Sibson,'*® in sixty-three of 
326 These, of course, did not all 
progress to the purulent stage, but some idea of the proportion of suppurative 
cases to those of mere effusion is given byHedblonT*^ who reports 21 percent 
of purulent cases in 100 effusion autopsies at the Mayo Clinic for the period 
of 1910-1922 It IS clear from the above that the two outstanding diseases 
with which pericarditis is associated are pneumonia and rheumatic fever 

But suppurative pericarditis may be secondary to a variety of othe) wfcc- 
twns, such as tuberculosis,^^ septic processes (especially of bone and puerperal 
fever),'*^ gonorrhoea , and It may also occur 111 fevers like scarlatina as 
well as in typhoid fever Sinnhauer lists cases complicating meningitis, 
malaria, erysipelas, and leukemia , syphilis is a rare cause One might expect 
to find this complication more frequently in double or right-sided pneumonia, 
since pneumonia on the left side is encountered less often,^’^ and the bilateral 
disease is more severe and should therefore be expected to give a higher inci- 
dence of complications , but writers differ on this point Chatard found that 
right-sided pneumonias are more apt to be followed by pericarditis, but Pre- 
ble maintains that the danger is greater in the left-sided affection Observ- 
ers are surprised and often embarrassed to find that they have overlooked 
purulent pericardial exudates, as terminal complications of gout, chronic 
nephritis, arteriosclerosis, scurvy, pleurisy, aneurism, diabetes, and various 
other chronic illnesses, including certain types of hepatic cirrhosis It is 
perhaps to the insidiousness of these curious terminal manifestations that the 
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disease owes tlie lepiitation given it by Oslet,'’® as piobably the most commonly 
ovei looked seiious disease In such instances, it is not found because it is lot 
sought for, as a lule Some of these latent cases aie tubeiculous 

Tuberculosis, howevei, is usual!)' secondaiy. extending fiom mechastmal 
or tracheo-bionchial lymph-nodes, lungs, pleui.-e, oi as pait of a general md 
laiy infection oi polyseiositis It is not a common cause For exampic 
Hedhioin states that Wells found only eight cases of tubeiculous pericarditis 
in 1048 autopsies, while i\Ietcalf noted peiicardial involvement in only 5 per 
cent of cases of active tubeiculosis Piimaiy Koch’s infection is much le-'s 
frequent than secondaiy, foi this same author says that Willgk found only 
eleven in 1317 autopsies, and that Thyin noted 5 3 per cent primary in ninety- 
four tuberculous peiicaiditis cases, wdnle Osier leports seven primary in 275 
Secondaiy inflammation of the peiicaidial sac by extension fioni neigh- 
boring structuies also occuis, though laiely, as m exceptional cases of pneu- 
monia, especially in children and alcoholics, simple pleurisy (laie), purulent 
myocarditis aortic aneui isin (rare), malignant endocaiditis, fiom mediastinal 
glands, bones of the thoiax, and even from the abdominal viscera 

The chief cause of primaiy pericarditis is external tiauma, as 111 Fischei’s 
case of a patient wdio w'as throwm forw'ard, striking his chest against the 
steering wdieel of an automobile, although the pericardium occasionally may 
be infected by injuiy fiom wnthin, such as perforation of the subjacent oesoph- 
agus, =2 or lupture of the stomach, as in Osier’s case’^® of malignancy 
Many so-called idiopathic cases are doubtless tuberculous, and others spring 
from tonsillitis That this disease is sometimes evanescent is shown by the 
frequency wutli wdiich evidence of long standing past inflammation is found 
at autopsy in the guise of trivial adhesions or ‘hmlk spots” in unsuspected 
cases Ew'art has studied latent and ephemeral effusions which failed to 
attract attention because their small bulk did not elicit pain or provide con- 
spicuous physical signs 

Pneumococci, Koch’s bacillus, Bacillus pyocyaneus, B Welchi, and vari- 
ous other pyogenic cocci and bacilli have been isolated from cases of puru- 
lent pericarditis 

No age group, not even in fetal life, is exempt from the disease, but the 
greatest frequency is between the sixth and twenty-fifth yeais As might 
be expected from its relationship with other diseases, pericarditis affects chil- 
dren more frequently than adults, and males more often than females (five 
times as often m males after the fourteenth year) Pneumonia is respon- 
sible for most cases of pericarditis, not only in the age group undei four 

years, but of pw ulent pericarditis at any age 

McCallum’s brief description of the pathology of pencauhtis is so clem 
that I can do no better than to quote hbeiaily from Ins book, as follows ” 

“SomeUmes only a tlnn film of fibrm is exuded on the pcncardnl surfaces ^uXhoui 
effusion of fluid (dry pericarditis) In that case a loud creaking or rubbing sound is made 
by each movement of the heart If, tlicn, fluid appears m excess, the surfaces ire he d 
apart, and the sound is lost or cut short” When fibrm is present, or e^en uhen (he 
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fluid IS pus-like, one may observe that, through motion of the heart, the fibrin is 

beaten into compact ridges which run, roughly speaking, in certain transverse and oblique 
lines, ‘ like those left by the waves on a sandy beach at low tide ” “The heart is given a 
V ery shaggy appearance by this process ” 

“If a very great deal of fluid be exuded into the pericardial cavitj , the sac is gradually 
dilated and will accommodate a large amount — far more than could be forced into it sud- 
denly ” “There comes a time, however, when the heart is greatlj embarrassed by this fluid 
because it can no longer expand properly to receive the blood ” 

If recovery ensues it is by the formation of chronic adhesions Close 
inspection will reveal the presence of tubercles in cases of tuberculous infec- 
tion, where the adhesions are apt to be unusually dense 

The physical signs of pericardial effusion depend upon disturbed anatoin- 



Fig 4 — Case I, J L before operation Fig 5 — Case I, J L after operation 

ical and physiological relations resulting from the accumulation of fluid in 
the sac Muffled heart sounds are characteristic, especially if these grow 
progressively more feeble following a gradually disappearing friction rub 
This rub is presumed to vanish because the rough parietal and visceral la)"ers 
of the sac whose frictions have generated it, have been separated by the inter- 
vening fluid, although the heart is usually found in contact with the anterior 
chest wall, even in massive effusions An accumulation of 75° ^ ^ 
cause the disappeai ance of all traces of friction rub, even at the base and apex 
where frictions usually linger longest, while on the other hand, the rub might 
still be heard in the piesence of as much as a litre These sounds occasion- 
ally are so elusive as to escape detection entirely, especially in the purulent 
variety In the t 3 ^pical case, just as a friction rub disappears simultaneously 
with the accumulation of fluid in the sac, so does it reappear again as the 
fluid diminishes 
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Increase in the aiea of precorchal peicnssion cliilness with alterations in 
its shape aie among the most tiustwoithy diagnostic signs, although too much 
emphasis is probably placed on the occinrence of the pyriform shape m this 
area'^'* Displacement of the dull aiea with change m posture was noted by 
Skoda, and is regaidcd by Shattuck as of some clinical value, but Robey fails 
to coiroboiate this'*'’ Rotch,'’® a foimei Philadelphian, for whom the Rotch 
sign IS named, lefeis to extension of cardiac dulness m the fourth and fifth 
interspaces on tlie right hcai the sternum, a corollai}^ to the classic obtuse 
cardio-hepatic angle the sign of \V Ebstein.*’'’ although Williamson’s exper- 
imental studies failed to verify the formei 

Chiistian^^ found signs due to pulmonaiy compiession in 735 per cent 



Fig 6 — Case II, K S before operation Fjc 7 — Case II, K S after operation 

of his cases Dulness at the angle of the left scapula with bronchial breathing 
(Bamberger) and other signs simulating consolidation are often elicited, 
dunimshed respiratory expansion on the left also belongs to this group of 
compression signs Ewart described the invariable appearance, as a result of 
effusion into the pericardium, of "a patch of dulness of definite si/e, shape and 
situation at the posterior thoracic base, and its disappearance step by step with 
that of the fluid — this area is localized m the interval between the tenth and 
twelfth ribs close to the spine ” It is sometimes possible to palpate the first 
nb on the left as far inward as the sternal articulation, m cases wliere the left 
clavicle has been raised from the underlying nb as a consequence of great 
cespiratory activity in the upper part of the chest, embarrassed by a large 
effusion (Ewart’s first nb sign) 

Children are apt to show precordial bulging with enlargement o t le entire 
^eft chest and prominence of the interspaces, while pressure exerted below 
through the diaphragm gives rise to swelling in the epigastrium Downuar 
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displacement of the liver, especially the left lobe, is legarded as the most con- 
stant early sign by Williamson,®® who states that a 500 c c to 600 c c effusion 
causes a 2 5 cm displacement 

Gradual diminution of the cardiac impulse may not always be present, for 
the heart often remains in contact with the anterior chest wall On the other 
hand, the apex beat will be found to he an undue distance medial to the left 
border of dulness, which is very sharply defined Occasionally the apex beat, 
instead of disappearing, will extend as a wavy impulse through two or 
three interspaces 

A profusion of other signs have been described, but most of these are of 
moie academic than of practical interest To this class belongs the pulsus 
paradoxus, flushing of the face and neck with distention of the veins, and early 
accentuation of the pulmonic second sound Pulsation of the cervical ves- 
sels IS sometimes as striking as that seen m aortic regurgitation (Stokes, 
Huchard) Fluctuation can never be elicited, probably because of the rigidity 
of the chest wall Hoover’s sign is seen at times, limited to the lower left 
chest m extensive effusions, and if the effusion is purulent, the overlying chest 
wall may become oedematous Some cases show a tender spot over the apex 
when this is pressed with the fingei, and most patients seek relief by sitting 
up and leaning forwaid, a characteristic posture Sibson^® long ago empha- 
sized the importance of suspecting pericardial effusion 111 those cases showing 
dulness extending above the third rib, as no other condition is said to present 
this sign so often 

Cardiac arrythmias probably OAve their origin partly to reflexes from dis 
tention of the sac, for Heitler ®“ was able to induce irregularities in animals 
by mechanical and electiical stimulation of the pericardium, and Kuno 
pointed out “the mechanical influence of fluid in the pericardium on the func- 
tion of the heart ” The effect of general toxemia, as well as of local myocar- 
ditis, should not be overlooked as contributing to the probable cause of arryth- 
mias, as brought out by the electro-cardiographic studies of Yager 

This leads naturally to a consideration of the role played by instruments 
of precision in the diagnosis of purulent pericarditis The use of these is 
subject to the same limitations as a good clinician’s five senses 111 the diagnosis 
of this difficult disease The very multiformity of the pathognomonic signs 
and symptoms should arouse one’s suspicions of the difficulties to be expected 
in diagnosis, and the electro-cardiograph. X-ray, and polysphygmograph, are 
not exempt from the infallabihty of purely human methods Taussig 
(1914) pointed out the inspiratory exaggeration of the dicrotic notch seen in 
polysphygmograms, but there is nothing specific about the electro-cardio- 
graphic tracing of a case of purulent pericarditis (at least nothing of this 
nature has as yet been discovered as far as I am aware), although such trac- 
ings may show secondary effects due to pressure toxemia and involvement 0 
the heart muscle 

Typical rontgenograms, like typical physical signs, are easily diagnose , 
but the t3'pical cases are rare Standard text-books on X-ray diagnosis 
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dcHiihe tlic liiulinqs Mimewhat is follows '1 hc\ ])nnit out that the w'atei- 
hnttk -shape fl shadow shiltini’ with ilmnijo of position of the patient is seen m 
no olluM itnidilion L\iej)t peiuaKh.i} ellnsion Ohliteiation of the noimal 
hcait sliadow with wulonine; of its liase is aKo snt^trestue Latcial views show' 
a clnntie in sh ipe oi the liiannie toiined In the posteiioi houlei of the heait, 
tlic (haphia"in. and the spine tlu spate hehind tlie so-tallctl “pcncauhal liga- 
ment ’ hcing ohhteiated in most eases Innotness oi .ihscnce of pulsation may 
he hionght ont h\ iluoiovtopic iNainin.ition These signs, of coinse are not 
alwaNs (jintc s.nisjat toiiK intei pietahie, hnt the main diflkulty is a chnital 
one ind lies m tlu utnal pet foimaiue of the cx.imination netessat}' for a good 
Mew \s a ink. whin wi ul\ ujion tlie \-ia\ foi thiithing the diagnosis, the 
jiaiiint IS too suK JO he able to loopeiate, noi indeed, would it he justifiable 
in most insjantes to subjeit him to the neiessau manipulations for eithei a 
lluorostopic examm.ition oi foi sttnnng plates with a latcial \iew Fuithei- 
tnnre the cliaiatlei of tlu jluid taimot he dctei mined h\ X-ia} 

Pile svnijitonis ot tins <!ist,ise .ire legion, and m my opinion lelatively 
unimpfuiant heeaiist the\ me sn aju to lie misleading The diagnosis must 
rest not so mucli on s\ nijitonis .is on pinsieal signs Pam is not often piesent, 
hnt aulhois present widch dilieient Mews on tins point Capjis.'’' in a lecent 
c\])ei imental and ehnu.ii sHkK, coiuludes that the juesence of pain wnth peii- 
carditis usn.ilh indieates the iinohemcnl of tissues outside the pci icat chum, 
cspcciali} the jikina U]i|)ci .ihdomm.il pain ma} have its explanation m the 
Incr displ.iocment noted jiicMonsh though its occinicnce is scaiccly to be 
wondered at consulcimg the inoximily of the diaphiagm and stuictuies 
bencatii it to the pencaiduim h'nssell and K.iy have pointed ont the occa- 
sional possilnht) of confusing apjiendicitis and pencaiditis and offei a possible 
explanation Moic fictjuemlv jieihaps, than actual pain, palientb sufier fiom 
a sense of pcrcoidi.il opiuession, and tcndcincss ovei this region of the chest 
has already been noted Picisol m his anatomy, suggests that this occuis 
because of the connection between the upper mtei costal nerves and the ganglia 
and nerves of the mtcreostal plexus 

D}spncc<i IS usualh quite marked, and theie may be othei symptoms 
referable to pressure on ncighbonng stiuctines fiom distention of the sac, 
as dysphagia, apiioma, cough, and pupillaiy changes similai to those seen m 
aneurism Irritation of the phrenic nerve may cause hiccough, paroxysmal 
eructations, or vomiting 

The geneial symptoms of fcvei, rigoi, etc , need scaicely be discussed 

Diagnosis is made certain only by the fiindmg of pus, either by exploratoiy 
puncture or by incision, but a piobable diagnosis can be reached from a care- 
ful consideration of the etiology, the comse of the fever, the caichac muscle 
symptoms, poor geneial condition, piecoidial osdema, with high leucocyte 
count,-*’ together with the help of the X-iay Possibly the chief point m the 
diagnosis is to suspect the occurrence of purulent pericarditis m all febrile 
conditions, and to attempt to uile out the disease by failing to elicit any of its 
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signs Only by persistent alertness in this respect can a clinician dimmish this 
fruitful source of most embarrassing surprises at the autopsy table 

The Ueatment of purulent pericarditis is drainage Whether this should 
be accomplished by means of multiple punctures (104 per cent cures), inter- 
costal incision (37 per cent cures), or wide exposure (566 per cent cures) 
IS not a matter of choice to the surgeon In the face of such statistics a con- 
scientious man is compelled to resort to wide exposure We will therefore 
proceed to a discussion of the operative surgery of suppurative pericarditis 
It will be unnecessary to review the anatomy of the field under con- 



sideration, except insofar as certain points have a practical bearing on 
the operation 

The accompanying figure (Fig i) shows the pericardium with its rela 
tions m sufficient detail Recall that the sac lies m direct contact with the 
chest wall below the lowest segment of the body of the sternum, and in front 
of the fifth and sixth costal cartilages, and a portion of the seventh Allow- 
ing for variations, the projection of its lower limits forms a plane inclined 
downward toward the left, passing through the middle of the xyphoid process 
It terminates 5 or 6 cm from the sternal margin on the left, and its extent 
from the right border of the sternum is 2 cm Any plan of operation 
designed to dram the sac must be influenced by these relations of its dia- 
phragmatic portion, as well as by the position of the ovei lapping anterior mar- 
gins of the pleurae (Fig 2) While normally the anterior margin of the left 
pleura lies quite close enough to the sternum to render itself liable to accidental 
wounding during an operation here,™ its wide variation 111 position makes this 
danger even greater, despite the fact that the pleura is reputed to move out- 
ward under the influence of a distending pericardium, or, m other instances, is 
said to be obliterated m the danger zone by inflammatory agglutination of 
its surfaces 
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Iji \!c\\ of iho nho\c t.iU'', it i'' a«I\isihle to make the incision foi drainage 
to the lett of the Meimnn as low down as possilde, for two icasons, first, 
because the loweiinosi point oi tlie peiRai<lnim lies tow aid the left, and sec- 
ond het.uise the s,k is moic hkel\ to he niKo\eied In the o\ei lapping plcina 
on this side 

Mam ojHiations ha\c been de\ised in atcoidaiite witli these jninciplcs 
Kocher,"' as well as \onntsi.h,'" usected the si\ili losial taitilagc, and also 
the two above in ‘•onie eases (big D Deloime lesecled llie fifth and sixth 
costal taitilagts Removal ot jiait of the siermim togethei with the attached 



Tic jo — C i'c 1\ , M O before o]ten(iotJ I ir ii — Ct^c IV , M G nftcr operation 

Sixth and seventh cartilages was the method adojited by Voinitsch and 
Rehn ‘ , a tr.ip-door skin fla]! resection of the sev^enth cartilage vv^as made by 
Mint?*' and the costoxyphoid angle appioach through Laney’s space has 
also been adv'iscd The epigastric route through the diaphragm from below 
( Mhngham) can scarcel} be lecommendcd for drainage of purulent dis- 
charges (Coutts and Rowlands"^) Pool uses an S-shaped incision m the 
soft parts to resect the seventh, sixth and fifth costal cartilages He points 
out that incision in the pericardium should be veitical to avoid striking the 
pleura, and that wide exposure is nccessaiy to secure dependent drainage and 
to guard against the dangei of encapsulation of the pus I have found 
excision of the fifth and sixth costal cartilages alone to be sufficient in my 
own cases 

Most authonties agtee that local anaesthesia is indicated In their order 
of appearances, the structures met with as the incision is made are skin, 
fascia, the pectoiahs major muscle, external intercostal membrane, cartilage 
and internal mtei costal membrane The internal mammary artery is either 
drawn outward or cut between ligatures, after which the M Triangularis 
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Sterni is seen On opening this the pleura will be exposed if it is in the field 
Writers recommend that it should be pushed outward, although the experi- 
ence of Dr John Klopp at the autopsy table leads me to believe that this is 
quite difficult, as he has found the pleural margins and peiicardium to be quite 
adherent and scarcely separable without damaging one or the other Fortu- 
nately I have not encountered the pleura m my series of operations 

The next structure to appear is the pericardium Before handling this in 
any way, it should be ansesthetized locally, as dangerous reflexes are sometimes 
set up by stimulation of the pericardium The pericardium is then 

incised vertically, using the same technic as is commonly employed m opening 
the peritoneum Care must be exercised to prevent rapid gushing forth of 
pus, for the structures involved are very sensitive to pressure changes Explo- 
ration of the entire cavity should be perfoimed gently with the finger, as locu- 
lated collections are apt to be overlooked otherwise In one of my cases I was 
surprised to find a second welling forth of pus from behind the heart after I 
had just finished mopping up what appeared to be the entire contents of the 
sac While the heart is surprisingly tolerant to foreign bodies, and although 
some operators have used them with success, nevertheless it would appear that 
stiff rubber drainage tubes should not be employed The well known tendency 
of these diainage wounds to close too early necessitates the employment of 
some sort of diainage material, and because of its pliability, I have found 
“rubber tissue” quite satisfactory This should be carried up behind the heart 
Pool recommends irrigation with Dakin’s solution, post-operatively, but 
other authorities advise only normal saline solution, if any irrigant at all is 
employed I have not used either in my own practice Posture will aid mate- 
rially m securing proper drainage The importance of care in dressing to 
prevent secondary infection is paramount 

I shall not discuss the geneial measures m the treatment, except to sav that 
the use of Smalls serum against the streptococcus of rheumatic fever might 
prove of value in rheumatic cases, although its originator makes no such 
claim for it 

Cases of chronic suppuration may require subsequent extirpation of the 
sac, and should post-infectious adhesions develop, cardiolysis may be of benefit 
later This whole question, however of end-results is one in need of de- 
tailed study 

Case I in my series illustrates the great difficulty in diagnosis Operation 
seemed quite obviously necessary in this instance, yet we found at operation 
that we had been mistaken m the diagnosis and that we were dealing with a 
dilated heart Six months after the patient’s discharge from the hospital he 
was quite ill, with evidence of marked cardiac decompensation and a la a 
prognosis was given 

The frequency with which empyema is associated with suppurative pen 
carditis cannot fail to strike one This combination is abundantly illustrate 
in the series of cases appended, including one fatal case of my own (R ) 
Norris and Landis point out the frequency with uhich pericarditis occurs 
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secondar} to streiHococcic cmp)etna, and tins may account foi some cases 
Otheis. I ha\e httle doubt, aic due to secondaty infections of the pleura at 
opeiation, as the scpaiation of the latter from the pcricaidium is quite difficult 
judging fiom ohscnations at the autopsy table 

c\sr Rnroins 

C\sn I — J L, white, male, age eighteen \ears, admitted to the Episcopal Hospital, 
iila\ 13, 1927, senice of Dr James Ka\ 

Chuf Cowplamf — D%spnoca, substcrn.d pam, and painful joints 

IIisloiv of Pic<:int Ilbu w — This \onng man was admitted to the hospital with a his- 
torj of haMiig been m perfect health until three w'ccKs before admission At that time, 
while riding in a street car, he noticed when he arose from his scat that both knees and 
ankles were stiff, but he went about his da\’s work as usual wathout further difficulty 
That same c\cnmg, howc\cr, he was seized with a sudden, dull aching pam over the entire 
sternum, occurring simultaneoush with despnaa Later that night he had definite chills 
followed bj a fe\er (Temperature 101° F ) and he became so ill that he had to go to bed 
where he remained until shorth before he W'as discharged from the hospital The next 
da\ all of the above svmptoms remained, but in addition he experienced very severe pain 
in both knees, and m the ankles these joints becoming tender, red, hot and swollen, and 
continued so for one week SubsequentU he had dull aching pains, much less severe, in 
both shoulders, the wrists and elbows, but these were fleeting in character The djspnoea 
and substcrnal pain diminished somewhat as the joint symptoms disappeared, but did not 
absolutelv cease No respiratorv, gasiro-mtestmal nor gemto-urinarv svmptoms 

Past Midiral HiKfoix — He does not recall the diseases of childhood, but states that 
he never had diphtheria, scarlatmi or tvphoid fever Ihrce jears previouslv he had an 
acute febrile attack, accompanied bv pain similar to the present, but confined to the knees 
and ankles and which kept him m bed for two weeks Following this he had a tonsillec- 
toniv and adcnoidectomj performed and has had no similar attacks until the present He 
never had choroea He denies and gives no direct evidence of venereal infection, and has 
never had anv cardiac, respiratorv, gciiito-urinarj nor gastro-intestinal symptoms His 
weight has been stationarv He has never had anv operations, other than mentioned above, 
and no severe injuries 

Faitiilv //k/o;v — lias no bearing on the case 

Socicil Iltsloiy — The patient was born and raised m Philadelphia, where he is an 
average factory worker in a Kensington textile mill He denies the use of alcohol and 
tobacco, and has regular hours for sleep and meals His living conditions are good for 
those of a man in his station of life 

Physical Examination — May 13, 1927 The patient was an anemic looking young 
white adult, sitting up m bed, with body bent forward, evidently m great respiratory distress 

The scalp, ears, nose and face were normal No pctechire, ha.morrhages, oedema, nor 
any discoloration were found about the eyes, and the pupils were normal in all respects 
There was no evidence of pyorrhoea, but several teeth were carious Tonsillar fossie were 
empty and the throat clean 

The thorax was found to be of the long narrow type, and the respiratory rate rapid 
(31 per minute), and shallow No bulging of the interspaces was seen and there was no 
asymmetry Percussion note, voice sounds, vocal fremitus and breath sounds were normal 
except m the lower third of the left chest in the mid-axillary line, where the classic signs 
of fluid were elicited, as well as similar signs in the lowermost 5 cm of the right chest 
posteriorly The heart rate was seventy-four per minute The apex beat was seen and 
felt in the fifth interspace 10 cm to the left of the mid-sternal line, measured circumfer- 
entially, which corresponds to the mammary line The right border lay 3 5 cm from the 
mid-sternal line Heart sounds were distant, but a friction rub was not detected, although 
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a systolic apical murmur and a double aortic were heard The abdomen and extremities 
presented nothing of importance 

Owing to the size and shape of the area of precordial dulness, a tentative diagnosis 
of pericardial effusion was made and this was confirmed by an X-ra> examination per- 
formed by Dr Ralph S Bromer So certain were all concerned that this boy ivas suffer- 
ing from purulent pericarditis that operation was performed without delay under local 
ancesthesia fi per cent novocame) by Dr E G Alexander The incision, lo cm long, 
was made along the left border of the sternum, resecting about 5 cm of the fifth and 
sixth costal cartilages The M triangularis sterni was then divided, and the pericardial 
sac anaesthetized and opened in a longitudinal direction No fluid was found, but a tre- 
mendously enlarged heart was noted as the cause of the mistake in diagnosis The wound 
was then closed in layers without drainage 

The boy’s post-operative course was like that of the average acute rheumatic fever 
case and he left the hospital in one month vvnth a normal temperature and no joint svmp- 
toms, but with a “decompensated” heart Six months later he was found to be in verj 
bad condition, with marked anasarca, dyspnoea and cvanosis, and a grave prognosis 


was given 

Case II — K S , white, male, age twenty-five years, admitted to the Episcopal Hos- 
pital, November i8, 1926, service of Dr Ross V Patterson 

The onset occurred five days previously and was sudden being manifested by pain in 
the upper left chest, followed by a chill and high fever Cough and rusty sputum then 
followed, and finally the patient became delirious He was so ill from the very first that 
he had to take to his bed and remain there 

About one jear previously he is said to have suffered from an attack of acute lobar 
pneumonia, since which time his health has remained good 

Physical examination revealed tj'pical signs of lobar pneumonia in the right upper 
lobe , there was a fever of 103 8° F The heart was enlarged (apex beat in the sixth 
interspace 3 cm external to the mid-clavicular line) and its sounds were described as 
being somewhat distant, but no adventitious sounds were noted, nor was there anything 
which might lead to a suspicion of pericarditis A diagnosis of acute upper right lobar 
pneumonia was made 

The daj after admission the patient’s temperature dropped from 104° F to 99 
and because of the general improvement it was surmised that the sudden fall represented 
a crisis The next day, however, the temperature had risen once more to 103° F and 
the respirations remained rapid (thirtj-four per minute) and consequently empiema was 
sought for but not found On November 23, 1926, Dr Ross V Patterson made the fol- 
lowing note, in part “Heart — impulse slight or absent , the area of deep dulness 
encroaches upon the superficial and Traube’s space is obliterated An area of dulness 
replaces the cardio-hepatic angle Heart sounds distant Impression — pericarditis vvi i 
purulent effusion ” 


The above diagnosis of effusion was confirmed by X-ray, and pericardiotomv was 
performed the following day by Dr E G Alexander Under local f i per cent novo 
came solution) amesthesia, an incision was made along the left border of the sternum 
about 10 cm long, with its centre over the fifth interspace Through this incision tie 
costal cartilages of the fifth and sixth ribs were excised for about 5 nm peripherally to 
the costo-chondral junctions and the M triangularis sterni separated The pencar mm 
was then infiltrated with novocame and incised in a longitudinal direction parallel to t w 
skin incision, whereupon about 100 cc of turbid fluid was allowed to escape This prove 
to be pus, but no organisms were isolated The recovery was uneventful, and the man, 
when last interviewed (December 23, 1927) was found to be in excellent 
tion, presenting no evidence of cardiac disease He works as an electrician everj aa> 


has no phj sical incapaciti whatsoever 

Case III — R C , white, male, age forty-four years, admitted to the Episcopa 


pital, February 18, 1926, service of Dr John B Carson 
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Nineteen days previously this man was stricken with acute lobar pneumonia, and was 
treated for it at home by his family physician until the latter advised the family that hos- 
pitalization was necessary because of the probable development of empyema 

Physical examination on the day of admission revealed a very sick patient, presenting 
a "septic appearance” He showed signs of fluid at both pulmonary bases posteriorly, 
more marked on the left The exact position of the apex beat could not be determined, 
as it extended as a wavy impulse throughout the precordial interspaces, there was an 
obtuse cardio-hepatic angle as well as extension of the cardiac dulness toward the left and 
upward as high as the second interspace The sounds were muffled, but regular, and there 
were no adventitious sounds, shocks nor thrills The white blood count was 24,320 per 
cu mm , polymorphonuclear leucocytes predominating The patient’s fever proved to be 
of the septic type, ranging between 98" F and los” F Dr Ralph Bromer examined the 
patient rontgcnologically and reported a typical shadow of pericardial effusion On the 
basis of these findings a diagnosis of suppurative pericarditis was made and confirmed at 
operation, performed February 18, 1926, by Dr E G Alexander 

Under local amesthesia (1 per cent novocaine) an incision was made and carried 
along the left border of the sternum a distance of 12 cm , with its centre over the sixth 
costo-chondral junction, exposing the latter About 6 cm of the fifth and sixth carti- 
lages were then removed and the underlying triangularis sterni divided, exposing the tense 
pericardium heaving beneath it A small needle was then inserted into the sac and about 
20 c c of thin, sanguino-purulcnt fluid withdrawn into a syringe The pericardium was 
then infiltrated with i per cent novocaine and incised longitudinally, whereupon 60 c c of 
a similar fluid was allowed to escape slowly An attempt to raise the pericardium between 
luemostats was unsuccessful because the latter could not be made to pick up the tense sac 
The aspirated fluid contained pus cells, but no organisms were found in the smear or 
culture A No 16 soft rubber catheter was then introduced behind the heart and through 
It 340 c c more of a similar fluid was withdrawn through a syringe This catheter was 
then allowed to remain m situ, being anchored by silkworm gut sutures to the skin Two 
small strips of iodoform gauze were placed in the incision on either side of the catheter 
and the wound was then closed around these by through and through silkworm gut sutures 
(interrupted) The patient was placed in a warm bed and returned to his room in fair 
condition, having withstood the operation quite well He was given morphine sulphate 
gr 1/6, and atropine sulphate gr 1/150 by hypodermic injection just before operation and 
again several hours later , and in addition took tincture of digitalis (B and W ) Mxx, 
q 4 h , alternating with spintus frumenti fSiss q 4 h 

Directly after the operation a second rontgenogram of the heart was taken by Doctor 
Bromer, who noted a marked decrease in the density of the shadow, which was evidently 
thrown by the pericardial sac, as within it could be distinguished the outline of the heart 
The catheter could be seen in the film 

Fcbntmy ig, 2926— The patient’s temperature, which was 102° F before operation 
fell to 98“ F , but his condition remained only fair The tube and gauze were removeo 
from the wound Signs of fluid now present m the lower two-thirds of the left chest 
Dyspnoea marked and cyanosis set m 

Fcbiuaiy zo, igz 6 ^X-ray of the chest by Dr Ralph Bromer confirmed the presence 
of fluid in the left chest and also showed a small amount in the right chest The peri- 
cardium was thought to contain fluid as yet undrained The temperature again arose to 
102° F after haring been normal directly after the pericardiotomy The left chest was 
then aspirated through the seventh intespace in the mid-scapular line and 90 c c of thick 
greenish flakey pus obtained 

Fcbniaiy sT, 292 ( 5 —Thoracotomy without rib resection performed at the same point 
as aspiration the day before, and a rubber tube placed in for drainage, similar pus was 
obtained This was found to contain a diplococcus pneumoniae, not typed 
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Febiitaiy 23, 1926 — As the drainage from the pericardial wound had stopped, this 
was dilated by spreading with the open jaws of a hjemostat, and a rubber tube was 
inserted White blood count 27,200 Polymorphonuclear leucocytes 82 per cent 

Maich I, 1926 — Several attempts were made since the preceding note to facilitate 
drainage from the pleura and pericardium, but these were not successful Tube then 
removed from the pericardium The general condition became worse and the physical 
signs remained unchanged 

Maich 4, 1926 — The pericardial wound has practically healed Tube removed from 
the chest No drainage Condition poor Temperature has been of the septic type, its 
limits ranging between q8 ° F and 103° F Nausea and some vomiting at times 
Maich 12, 1926 — Gradually progressing weakness, otherwise no change 
Maich 13, 1926 — The old pleural wound was opened again and a catheter inserted 
No drainage obtained, nor did thoracentesis performed in several locations yield any pus 
M ai ch 77, 1926 — X-ray by Dr Ralph Bromer shows collection of pus m the pos- 
terior mediastinum Other collections have diminished 

Apnl I, 1926 — The patient’s condition grew progressively worse since the last note 
and death ensued this morning 

Autopsy P Hidings — Acute suppurative pericarditis, acute empvema thoracis, left, 
acute lobar pneumonia, right, with marked bilateral pulmonary congestion No organ- 
isms were isolated from the pericardium, but the diplococcus pneumoniae (tvpe not deter- 
mined) and staphylococcus aureus were obtained from the left pleura by culture, both 
from the specimens at previous operation and from the autopsj 

Case IV — M G , white, female, age siv. years, admitted June 17, 1927, to the Abing- 
ton Memorial Hospital into the service of Dr Sumner Cross, having been referred there 
by her family physician. Dr E E Sprenkel, with a provisional diagnosis of pericar 
dial effusion 

Chief Complaint — Dyspnoea 

Histoiy of Piesent Illness — The child had been well until seven days before her 
admission, when she developed a frontal headache and sore throat, followed by fever 
(temperature 104° F ) and rapid pulse (160 per minute) Three dajs before admission she 
began to show a septic type of temperature, and m spite of treatment she did not improve 
She was admitted to the hospital with a temperature of 101° F (mouth), respiratory rate 
60, and a pulse rate of 150 per minute 

She has had dyspnoea since the onset but no oedema or cardiac pain No other symp- 
toms of note were elicited from the mother’s history 

Past Medical Htstoiy — She never had rheumatic fever nor chorcea, and oniy one 
attack of tonsillitis She has had no operations or severe injuries 
Family Htstoi y — Irrelevant 
Social Htstoiy — Living conditions are good 

Physical Examination — Reveals a very alert, pale, dyspnoeic, white female, of siv 
years The head, including the ears, eyes, nose and face show nothing abnormal The 
tonsils are large and give evidence of acute inflammation, cyanosis of the lips is quite 
marked No abnormal pulsations, rigidity or adenopathy were noted m the neck, an 


examination of the lungs reveals nothing of note 

Hcai t — The apex beat was seen and felt in the sixth interspace 2 s cm lateral to the 
mid-clavicular line on the left The impulse was quite diffuse On percussion the e t 
border of the heart was 8 cm to the left of the mid-sternal line and the right 4 cm to t le 
right m the fourth interspace No shocks, thrills, nor precordial bulging were present^ 
and the rhythm was normal The rate was 150 per minute, sounds of the heart were 0 
good quality and normal in intensity, but at the apex were both a systolic and a dias 0 1 
murmur, the former of which was transmitted to the left axilla The pulmonic secon 


sound was of greater intensitj than the second aortic . 

Abdomen — Liver dulness extended from the fifth rib to 4 cm below the right costa 


border in the mid-clavicular line, and the liver was tender 
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Exticnutics — No abnormalities noted, except pulmonary anthropatliy and cyanosis 
of the nail beds 

Genitalia, icctum and spine were normal 

X-ray by Dr Donald Gulick showed an increase m the area of heart shadow not 
suggestive of pericardial effusion 

June 20, 1927 — The patient had a very uncomfortable night, suffering from dyspncea 
and cough X-ray shows no change 

June 22, 1927 — Paroxysmal attacks of coughing and dyspnoea occurred, during which 
pallor and cyanosis increased, and the child perspired freelj The sputum was blood tinged 

June 23, 1927 — X-ra> shoned a definite increase in the size of the heart shadow, 
which now presented a triangular shadow and was very suggestive of pericardial effusion 

Pericardiotomy ivas accordingly performed by Dr E G Alexander, under local 
(i per cent novocaine) anssthesia An incision 8 cm long with its centre oier the fifth 
interspace, was earned dowm the left border of the sternum, over the fifth and sixth 
costo-choiidral junctions About 4 cm of each of these cartilages ivere excised and the 
triangularis sterm fibres separated, bringing the pulsing pericardial sac into view The 
latter was then infiltrated with i per cent novocaine solution and incised carefully 
betw'een hemostats m a longitudinal direction About 50 c c of turbid fluid W’as permitted 
to escape slowly This proved sterile on culture, but contained pus cells and erythrocytes 
111 abundance , no organisms were found in the smear The wound was then closed at 
Its upper end only, allowung the lowermost portion to remain open for drainage, and 
sterile dressings were applied The patient withstood the operation well and was returned 
to her room in no worse condition than when she left it Recovery was rapid and unevent- 
ful, and at the last report, eight months later, the child was m good health and able to 
take dancing lessons 

CASrS FROM THE LITERAIURC SINCE I92I 

No J, 1926 — Death Aviermos, F, and Turries, T Arch de Malad du Coeur, 

1926, vol XIX, pp 670-675 

Italian laborer, forty-four years of age, admitted to hospital with ill-defined febrile 
affection, complaining of pain in right hypochondnum and dyspncea of eighteen days’ dura- 
tion The onset occurred with severe precordial pain, radiating only to the upper left 
arm The right hvpochondriac pain being present only the past four days Vertigo, sweat- 
ing and fever have also been prominent 

Physical Examination — Signs of left pleural effusion with muco-purulent expectora- 
tion for the past tw^enty-four hours Examination of the heart showed precordial dulness 
increased to right and left After a diagnostic exploratory puncture pericardiotomy was 
performed At operation verj fetid, gassy pus escaped, and a dram was inserted Fifty 
cubic centimetres of anti-gangrene serum polyvalent were then administered mtra-muscu- 
larly and the w’ound closed Death tw'o hours later 

Autopsy fistulous connection between pericardium and left bronchus, 
through w'hich the patient was able to expectorate pus 

No a— (Not reported by Pool, 1921) Adyne-Curran, W J P , Jr Roy Army 
Med Corps, London, 1918, vol xxx, p 599 Gunshot wound m the precordium , pyoperi- 
cardium w’lth gas infection 

O W , age twenty-two V ears, admitted to the hospital October 9, igi6, with a wound, 
of entrance only, over the ninth nb, m the left posterior axillary line, having been 
w’ounded September 27, 1916 

Physical Examination on October 14, 1916, showed normal precordial dulness, which 
on October 15, 1916, changed to complete obliteration of the precordial dull area X-ray 
showed distention of the pericardial sac, and a diagnostic needling was decided upon, using 
2 per cent novocaine for local amcsthesia Gas was found to escape through the canula, 
thereby tending to confirm the previous clinical diagnosis of gas bacillus pericarditis’ 
Pericardiotomy was then performed under local anaisthesia, first excising the sixth costal 
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cartilage, whereby eight ounces of foul yellow pus was allowed to escape from the sac 
A rubber dram was placed and the wound closed loosely about this Convalescence was 
complicated by the development of pleural effusion and also phlebitis (arm) It was 
necessary to enlarge the draining wound under ether about twelve days post-operatively 
The patient was then discharged to England in good condition February 2, 1917, and has 
been reported as improving since then, though his wound was still draining 

No 3 — (Recovery) Bransfield, J W Antals of Surger\, 1924, vol lv\i\, 
p 293 Pericardiotomy for suppurative pericarditis 

Male, age eighteen years, complaining of pain m the left chest and djspncea, with a 
history of having run a scissors blade through the left chest two dajs pieviouslj Exam- 
ination showed abscess pointing over the ninth rib m the left nipple line, but incision d 
this failed to give expected relief of dj'spncea after evacuation of two ounces of pus X-raj 
then revealed pericardial effusion confirmatory to phj'sical signs of same Eight days 
after admission pericardiotomy performed under local anaesthesia (resection of fourth 
costal cartilage) and one ounce fluid obtained (Staphylococcus aureus) Fluoroscopy 
performed at once showed that there was no doubt about distention of the pericardium, so 
that the patient was returned to the operating room and under general anaesthesia had 
resection of the fifth and sixth costal cartilages Half pint of fluid escaped this time 
(Staphylococcus aureus) ^ 

Post-operative treatment consisted m daily irrigations with normal saline solution for 
two weeks, with drainage, after which Dakin’s oil was used By the fourth week the 
temperature was normal, and the patient was out of bed the fifth week Examinations at 
three week intervals for four months subsequently fallen to reveal any disturbance of the 
heart, and the X-rays were normal 

No 4, JP24 — Death Despard, D L , reports the following case in discussing the 

above paper by Bransfield 

Man with a history of bronchitis or broncho-pneumonia past three months X-ray 
revealed a dilated pericardium Local anaesthesia Incisions along the left border of the 
sternum between the fourth and seventh costal cartilages Dakin’s tubes were inserted 
Two or three days later the patient’s temperature rose and death ensued 

Autopsy Findings — Chronic suppurative pericarditis , tuberculous adenitis, per' 
bronchial 

No 5, 7924— Death Dufour, H and Baruk, H Bull, et Mem Soc Med d’Hop de 
Pans, 1924, vol xlviii (3 S ), p 744 

A patient showing septicaemia for fifteen days, followed by signs of pericardial e u 
sion Past twenty-four hours developed cough and fetid expectoration Pericardiotomy 
performed seventeenth day of illness followed by death Autopsy shoved purulent peri- 
cardial effusion which had existed side by side with gangrenous infection of both lungs 
The authors present evidence for their opinion that this represents a case of blood stream 
infection attacking both pericardium and lung 

No 6, 1924 — (Recovery) Hall, A J, and Townrow, V Brit M J, 19241 
p 1148 Purulent pneumococcic pericarditis, pericardiotomy, recovery 

Male, age seventeen years, developed an acute pain m the left chest anteriorlv Three 
day's later he became very ill and signs of pericarditis were noted Temperature 102 , 
pulse 120, respiration 40 Increase m the area of cardiac dulness, with the apex beat an 
undue distance medial to the left edge of dulness, together with gradually' disappearing 
friction rub Three hundred cubic centimetres of sero-fibrinous straw-colored fluid vas 
withdrawn through a needle placed m the fifth interspace 4 5 cm to the left of the sternum 
and pneumococci were isolated from this On the ninth dav a second paracentesis vas 
performed and 200 c c of a similar fluid withdrawn Later, under local amesthesia, per ^ 
cardiotomy was performed, excising 2 5 cm of the fifth left costal cartilage and inser mo 
a drainage tube behind the heart Later, a left pyothorax was drained The 
recovered The authors consider paracentesis as of value m tiding patients over an 
vorable condition so that operation may follow with less risk 
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No 7, ig2i — (Recovery) Hedbloin, C A Surg Clin N Am, 1921, vol i, p 
1411 Primary tuberculous pericarditis 

Male, age thirty-six years Onset occurred eleven months previously (May i, 1921) 
with fever, sore tin oat and loss of weight 

This was followed by an attack of bilateral phlebitis (legs) accompanied by night 
sweats, chest pain, and chronic non-productive cough Later djspnoea and cyano 
SIS developed 

Physical examination showed diminished expansion on the left side of the thorax, 
obliteration of the cardio-hepatic angle, and distant heart sounds No murmurs No 
arrhythmias noted, but the vessels of the neck became suffused when the patient occupied 
the recumbent posture Blood pressure 108-88 mm mercury X-ray showed a large 
cardiac shadow A total of 2500 cc of fluid were removed by tapping the pericardium, 
the fiist of these being clear, but the last purulent Pericardiotomy was then performed 
with liberation of 2000 cc of fluid, and the wound was closed without drainage The 
fluid gave a smear positive for Koch’s bacilli, but the guinea-pig inoculation was negative 
Two months later, a recurrence set m, as noted by symptoms and X-ray Pericardiotomy 
was again performed and 2000 cc of fluid removed Ihe wound of the soft parts was 
closed without drainage, but this time the pericardium was left open The discharge 
gradually became thicker, and finally, four months after admission, the patient was dis- 
charged in poor condition 

Case 8, 1926 — (Death) Leys, D Lancet, vol 11, 1926, p 1004 A peculiar case 
of pneumopyopencardium 

Male, age eleven years, admitted to the hospital, March 9, 1925, complaining of pain 
in the left shoulder and vomiting, both of one week’s duration Physical examination 
showed equivocal signs of pericardial effusion On March fifteenth the patient made a 
striking change for the worse, and an X-ray showed gas and fluid m the pericardium 
Operation was then performed, excising portions of the fourth and fifth ribs through a 
horizontal incision in the left nipple line, exposing and then opening the pericardium A 
large amount of very foul pus escaped which on culture proved to contain a hiemolytic 
streptococcus, with B mucosis capsulatis and a gas forming anaerobe The boy survived 
the operation for one week discharging a large amount of pus throughout 

Autopsy showed a sinus connecting the pericardium with an oesophageal diverticulum 
to which latter a caseous tracheal lymph gland was adherent 

No 9, 1925 — (Recovery) Wood, A C, and Bradley, W N Atlantic M J, 1925, 
vol xxvii, p 436 

White male, age four years, nine months old, admitted April 8, 1923, with a history 
of having had rubeola three weeks previously, followed by fever, cough and pain in the 
abdomen and lumbar region Physicians at the patient’s home made a diagnosis of prob- 
able empyema following broncho-pneumonia, for the child became distinctly worse just 
before he was hospitalized, and showed signs which led to this diagnosis X-ray April 9 
showed a shadow m the left chest, which led to an exploratory puncture, April 12, 60 c c 
of serum was withdrawn through a needle in the seventh interspace posterior axillary 
line, and pus was obtained from a needle placed in the second interspace just outside 
the nipple line 

April 17, as the patient’s condition failed to improve, despite the establishment of 
drainage five days previously, the exploratory needle was again inserted into the depths of 
the wound and this time drew pus from the pericardial sac, as it was found to swing 
simultaneouslv with the heart beat 

An X-ray showed probable pericardial effusion and operation was performed April 21 

Ethc) anccsf/icsw Resection of 4 cm of the third rib reveals a bulging tumefaction, 
the pus-distended pericardial sac This was opened and 250 cc of yellow pus was 
evacuated The sac was then irrigated with warm saline solution No drainage tubes 
were inserted at operation but the wound was kept patent by divulsion and the sac irri- 
gated with Dakin’s solution 
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April 25 — A drainage tube was inserted, to remain a few daj s 
May 3 — Practically no discharge Condition good 

May 12 — Wound has been healed Heart sounds, rhythm and dulness normal 
No 10, 1924 — (Death) Brooks, R Lancet, 1924, vol 11, pp 319-20 

Male, age eleven years, admitted with acute osteomyelitis of the left femur, seven 
days’ duration Operated at once Eight days later no sign of improvement, which led 
to examination of the chest and revealed the presence of pleural effusion, which was 
tapped Turbid fluid obtained, sterile in forty-eight hours Pus ten davs later (Staphy- 
lococcus aureaus) Pencardiotomv Death Post-mortem Abscess of myocardium and 
pus in pericardium 

N'o II, ig24 — (Recovery) Brooks, R Lancet, 1924, vol 11, pp 319-20 
Male, age twelve years, acute osteomyelitis of fibula of twenty-four hours’ duration 
Immediate operation Fourteen da\s later amputation became necessary because his 
progress was poor On the twenty-first day a metastatic abscess developed over the left 
humerus , seven days later a friction rub was noted, gradually disappearing subsequent!) 
Cardiac dulness increased simultaneously , twelve hours later pericardiocentesis followed 
by pericardiotomy A rubber drainage tube was left m situ Staphylococcus aureus was 
isolated from the pus which came a few hours later Recovery uneventful 

No 12, 1924 — (Recovery) Brooke, R Lancet, 1924, vol 11, pp 319-20 

Male, age eleven years, developed acute osteomyelitis of the right tibia, for which 
he was operated upon , eight days later a friction rub was detected On the twelfth dav 
the pericardium was tapped and turbid fluid obtained (Staph) lococcus aureus) Peri- 
cardiotomy Recovery uneventful 

No 13, 1923 — (Recovery) Gamberini C Arch Ital di Cceur, 1923, vol vi, p 619 
Male, age seven years, presented evidence of suppurative pericarditis, confirmed by 
pericardiocentesis Subsequent frequent multiple punctures were unsuccessful and peri- 
cardiotomy was performed with excellent result, except for slight thoracic deformit) 

No 14, 1921 — (Recovery) Rouvillois, H Bull et Mem Soc de Chir de Pans, 
1921, vol xlvn, p 1 1 17 Tuberculous pericarditis treated and cured by pericardiotomy 
without drainage 

No 15, 1926 — (Recovery) Westerborn, A Upsala Takaref Fork, 1926, vol xxxi, 
pp 609-622 

S E , sixteen years of age, was admitted to the hospital, March 28, 1926, with a his- 
tory of pain beneath the right nates and a fever On admission his temperature was 
403° C, and physical examination revealed the presence of a carbuncle beneath the right 
nates, and which was incised the following day On the fifth day a pericardial friction 
rub was detected, and five days later there were signs of pericardial effusion, confirmed 
by X-ray Yellowish pus containing staphylococci was removed on April 7 and again on 
April 17 and May 5 On May 8 a pericardiotomy with drainage was performed under 
local amesthesia, using the left costo-xvphoid angle incision with resection of the sixth 
and seventh costal cartilages During the operation the left pleura was wounded Con- 
valescence was complicated by pleural effusion, but on July 31 the man was dis- 
charged cured 

Nos 17 and iS — (Recov^ery) Bressot Lyon Chir , 1925, vol xxn, p 747i reports 
two cases of tuberculous pericarditis treated by pericardiotomy 

No 19, 1921 — (Recovery) Duguet Bull et Mem Soc de Chir de Par, T921, vol 
XIV, p III! A report of a case of tuberculous pericarditis treated successfully by 
pericardiotomy 

No 20, 1927 — (Recovery) Ramond, L, and Weill-Spire, R Bull et Mem Soc 
Med d Hop dePar, 1927, vol xliii, p 1163 
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PULINIONARY ABSCESS— AN EXPERIMENTAL STUDY + 

By Carl A Hedblom, M D , Minas Joannides, M D 

AND 

S Rosenthal, M D 

or CniCAGO III 

rnoM THE um\ rnsiT^ or Illinois college of medicine 

The etiolog)^ of pulmonaiy abscess has been the topic of much recent dis- 
cussion One view in the mechanism of pulmonar}'- abscess etiology is that 
infected emboli are lodged in the lung and produce abscesses Cutler ^ and 
his co-uoikers pioduced expei imentally such abscesses by injecting infected 
emboli into the jugular vein In spite of these striking experimental results, 
clinical evidence would lead one to believe that pulmonary abscesses are com- 
monly pioduced as a result of aspiration of infected materials into the lung 
In a study of the effects of antesthesia on aspiration, Lemon ^ found that 
aspiration of mucus and othei substances occurs in the lung during the course 
of a general antestbetic When, however, the head of the animal was 28 75 
cm lowei than the feet aspiiation did not occtii in his animals In the dis- 
cussion of Lemon’s papei, Hedhlom ^ called attention to the fact that “pul- 
monary infection in man following aspiration must depend largely upon 
the natuie or the iirulence of the infective oiganisms or both ” 

Myerson,'^ 111 a hronchoscopic study of one hundred cases undergoing 
tonsillectomy under light general ansesthesia, found that the abolition of the 
cough reflex is of gieat impoitance in aspnation In seventy-eight out of 100 
cases the cough leflex was abolished and in seventy-two out of the seventy- 
eight he noticed blood and mucus distal to the larynx In twenty-two out of 
the 100 cases the cough reflex was not abolished In only four out of this 
numhei he noticed blood and mucus below the larynx 

That the aspirated blood reaches the alveoli very readily is proven by the 
woik of Corper^ He ohseived that undei ether anaesthesia aspiration of 
fluids after instillation into the nose occurs readily in dogs and rabbits placed 
111 the horizontal position In the non-anaesthetized animal lying in a hori- 
zontal position, however, repeated nasal instillations did not cause aspiration 
On the other hand, with the non-anaesthetized animal in the vertical posture 
the a'^piratioii of fluids was easily attained in rabbits but less so 111 dogs, the 
fluid being found mainly in the lower lobes Corper also found that particu- 
late matter such as caihon particles are found heaped up at the points of 
bifui cation of the air passages with relatively little being retained in the 
alveoli In another series of experiments he traced the aspirated fresh blood 
in the alveoli of rabbits as late as four weeks aftei the intratracheal injection 
At the site of blood localization the presence of a distinctly palpable induration 
Read betore the Chicago Tuberculosis Society, January 19, 1928 
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was noticed This was due to a proliferative pneumonitis occasioned by the 
presence of blood in the finer pulmonary subdivisions The induration was 
found to persist longer than four weeks 

From the bacteriologic aspect the most fruitful research in pulmonary 
abscess has been the study of fusospirochetes Withington ® m 1898 advanced 
the theoiy that certain saprophytes were the cause of pulmonary suppuration 
He quotes Babes who says “these saprophytes cannot of themselves produce 
gangrene but are inevitably associated with some other organism, generally the 
pyogenic coccus ” The extensive studies of Pilot and Davis and also of 
Kline ® and his co-workers gives enough of evidence of proof that the group 
of organisms found m the mouth of patients with pyorrhoea alveolaris are 
more than harmless normal inhabitants of the mouth and very likely an 
etiologic factor in the production of pulmonary abscess These organisms 
are known under the general name of fusospirochetes and include Vincent’s 
spirochetes, fusiform bacilli, pyogenes, diphtheroids, and at times bacilli, 
particularly the bacillus influenza; David T Smith ® injected intratracheally 
bloody material obtained from about the teeth of patients sutfering with 
moderately severe pyorrhoea He obtained pulmonary abscesses in 20 per 
cent of his animals He used fifty mice, forty guinea pigs, five rabbits and 
three dogs Smith recovered from the pus of these abscesses organisms 
which were morphologically identical with those recovered from pulmonary 
abscess 111 man He was unable to produce abscesses m his three dogs 
After repeated procedures we have been able to fill in this gap with our 
experimental work and produce pulmonary abscesses of ^arlable frequency 
depending upon the conditions present By perfecting our technic and simu- 
lating tonsillectomy conditions, as close as possible, we obtained abscesses 111 
over 70 per cent of our dogs 

EXPERIMENTS AND RESULTS 

Sixty-seven intrabronchial injections of infected materials were performed 
Abscesses were produced in twenty animals or 29 8 per cent The highest 
incidence of abscess formation was noticed when fresh dog blood was mixed 
with sputum from a patient with a pulmonary abscess In this series fourteen 
injections were performed and abscesses were found in ten dogs or 71 4 
per cent The sputum from the clinical and experimental abscesses showed 
the characteristic fusospirochete combination along with the pyogenic cocci, 
diphtheroids and Gram-negative bacilli 

Sputum from a clinical abscess was injected unmixed 111 seven dogs In 
two out of these or 28 6 per cent abscesses Avere obtained 

Variable combinations of infected materials Avere tried, namely Abscess 
contents with small pieces of tonsil, pyoirhoea scrapings Avith pieces of teeth, 
pyorrhoea scrapings Avith tonsil tissue, and citrated tonsillectomy blood, plain 
citrated tonsillectomy blood, citrated blood combined AVith teeth, and gastric 
contents injected during an abdominal operation, and plain gastric contents 
In addition to these, pure cultures of staphylococcus aureus suspended m 
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flesh blood and also of h?emolytic stieptococcus in fresh blood were injected 
It should be said in passing that it was impossible to produce any abscesses in 
the dogs that leceived only puie cultuies of staphylococcus mixed with blood 
In a group of nine dogs we pioduced a frontal sinusitis by implanting into 
the sinus a cotton pledget satin atcd with sputum from clinical pulmonary 
abscess In tin ee out ot the nine dogs or 33 3 per cent we found pulmonary 
abscess 

When a foieign body was implanted into the lung parenchyma it was 
found to be well encapsulated b}'- a thick wall of fibrous tissue, but there was 
no definite abscess at the site of implantation Foreign bodies such as agar 
agar, pennies, navy beans, and salted peanuts were implanted in the lung 
The dogs that showed abscess formation died or were killed from one 
to one hundred seven days after the experiment The abscesses varied m 
size from two milhmeties to ten centimetres In three dogs the lobe contain- 
ing the abscess was pai tly or holly gangrenous In some cases the abscesses 
peifoiated into the pleuia and caused a fatal pleurisy with effusion Although 
the mediastinal lobe was involved in most cases, abscesses were found 111 
all parts of the lung In one case a laige abscess was found in one of the 
tracheal glands just below the sternum at the level of the first two ribs 

SUMMARY 

Aspiiatoiy abscess can be produced 111 the dog if the cough reflex is con- 
trolled sufficiently long to allow the infected liquids to settle in the alveoli 
The highest peicentage of abscesses occurred m dogs which received fresh 
blood mixed with a sputum that contained a high degree of fusospirochetes 
mixed with pyogenes Pyogenic organisms mixed with blood did not cause 
any abscesses in oui animals A lower percentage of abscesses has been pro- 
duced by the iniection of gastric contents, pyorrhoea scrapings, or combina- 
tions of the above mixed with small pieces of tonsils and teeth 

It has been argued that pulmonary abscesses of aspiiatory origin are 
connected with the bronchus and that those of embolic origin are walled off 
and have no communication with the bronchus In a dog that died seven days 
after the injection of sputum mixed with blood we found m the lower lobe 
an abscess the size of a hen’s egg and on careful examination we could find 
no communication with the bronchus 

To show how important is the abolition of the cough reflex we shall men- 
tion the following incident In one dog we injected blood mixed with gastric 
contents While the cough reflex was still present we introduced a tooth 
through the bionchoscope and blew it m with compressed air Immediately 
afterwards the opening of the bronchoscope was covered with the thumb 
When the dog coughed the tooth was blown out with such a force that the 
loot of the tooth pieiced the thumb and caused an infection of the finger 
Ihe following table will give a graphic picture of our experiments and 
results 
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SUMMARY OF EXPERIMENTS 


^ , Number 

Procedure r 

of Dogs 

Number of 

Per cent of 

Abscesses 

Abscesses 

Fresh dog blood plus abscess contents 

14 

10 

714 

Abscess contents 

7 

2 

286 

Abscess contents plus tonsil tissue 

3 

0 

00 

Pyorrhoea scrapings plus tooth 

Pyorrhoea scrapings plus tonsil tissue — plus citrated 

2 

I 

500 

blood 

6 

I 

166 

Citrated blood 

5 

2 

400 

Citrated blood plus tooth — plus abdominal operation 
Citrated blood plus tooth — plus abdominal operation 

2 

0 

00 

— plus gastric contents 

3 

0 

0 0 

Gastric contents 

5 

I 

200 

Staph aureus plus fresh dog blood 

10 

0 

00 

Haemolytic streptococcus plus fresh dog blood 

I 

0 

00 

Experimental sinusitis — chronic 

9 

3 

33 3 

Implantation of agar agar 

4 

0 

0 0 

Implantation of penny 

I 

0 

00 

Implantation of navy beans 

6 

0 

00 

Implantation of salted peanuts 

3 

0 

0 0 

Total 

81 

20 

247 
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VASOMOTOR AND REFLEX SEQUELAE OF UNILATERAL 
CERVICAL AND LUJMBAR RAMISECTOMY IN A CASE OF 
RAYNAUD’S DISEASE, WITH OBSERVATIONS ON TONUS 

By John F Fulton, M D 

or Brookunc, Mass 

rnoM TiiF bunaiCAi. climc of on itAn\Fi cusiiino, peter dint iiricham iiospitw-, roston, mvss 

The reflex changes ensuing upon sympathetic ramisectomy have foi some 
years been under discussion among physiologists and suigeons Many physi- 
ologists have been unwilling to admit that leflexes become alteied following 
such proceduies (see Forbes and his co-woikers, 1026, Adiian, 1920, Cobb, 
1925, etc), vhile ceitain surgeons (Royle, 1926, 1927, Stewart, 1927, and 
others) have adduced stiongly suggestive evidence that such changes do in 
fact occur All aie agreed, however, concerning the chaiactei of the vaso- 
motor changes (see especially G E Blown, 1926, Adson, 1926, Adson and 
Brown, 1925 , Davis and Kanavel, 1926) As the following case, which was 
studied with great care both befoie and aftei operation, seemed to throw light 
upon ceitain questions which aie still unsettled, I felt that it was desirable to 
report it now rather than to await fuither collective evidence 

Case I — P B B H Stag Nos 27524, 2S273, 28574 Chilblains m childhood, difficnlt 
fit St piegnaiicy zoith emotional distia bonce, excessive lactation and pi of use peispiiation , 
onset of ischccnuc symptoms m digits and toes aftei piiei pei luin, pustule foimatton and 
giadual sloughing of teiminal digits of index fingeis foi icventecn yeais, light ladial 
peiiaitenal “sympathectomy" zmth no icUcf, iight-sided cci-vical and himbai lamisectomy, 
lelief of symptoms m loiuet extiemity, leflex changes 

Ruth M , an American housewife of forty-two, referred by Dr CL Payzant of 
West Medford, Mass , was first admitted on October 29, 1926 She presented unmis- 
takable symptoms of Raynaud's disease 

Clinical Histoiy (summarized from information obtained during three successive hos- 
pital entries) — There was no history of neurotic instability or of Raynaud’s disease 
among her ancestors or in any member of the family Patient had been married nineteen 
years, and had had three children with no miscarriages or stillbirths 

Onset of Piesent Illness —Prior to her marriage the patient had always been a 
cheerful, even-tempered individual whose general health had been unusually good Her 
habits were excellent and she had never smoked There was nothing to suggest paroxysmal 
haemoglobmuria In childhood, however, her feet had been subject to chilblains, but for 
ten to twelve years before the onset of her present trouble she had not been so troubled 
At seventeen she had had a running ear Her present illness began four to five months 
after the birth of her first baby The pregnancy had been uneventful and the patient 
was pleased over the prospect of having her first child As her marital life was then 
and has continued a happy one, there was therefore no background of domestic discon- 
tent However, the birth was extremely difficult, the patient having been m labor for 
three to four days, and when finally delivered she suffered an extensive third-degree tear 
From the beginning of her confinement she had lost confidence in her obstetrician and 
attributed her misfortune to improper care The puerperium lasted six weeks, during 
which time she ran a high fever, and for a year afterward was “worn out” and unable 
to take care of her child For several months after this pregnancy she was troubled by 
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an e-vcess of milk, it came in great quantities and a pump had to be used three to four 
times daily for a month or more in order to draw off the excess which the baby could 
not take She also perspired profusely while nursing the child, and she was also subject 
to palpitation which was brought on by any slight excitement Easily upset emotionally, 
she often wept without adequate cause, reading a tragic novel made her uncontrollably 
lachrymose Emotional instability has continued without great modification until the 
present time There were slight exacerbations of symptoms during her two succeeding 
pregnancies which occurred respectively ten and sixteen jears after the first 

Svmptoms of Ischcemia — About four months after her first pregnancy she noticed a 
sore spot on her left fore-finger which was thought to be a felon Poulticing the finger 

aggravated her symptoms A 
week later the skin of the tip 
of the finger and also the 
deeper tissues sloughed off and 
did not heal for nearly a year 
Since this first experience she 
has had many more sloughing 
pustules, involving at one time 
or another all of the fingers 
on her two hands except her 
two ring fingers and thumbs 
Two weeks prior to her first 
entry her right foot had become 
similarly involved, though for 
four to five years she had no- 
ticed occasional cyanosis and 
blanching of both lower ex- 
tremities In the course of a 
day her upper extremities are 
ordinarily subject to repeated 
attacks of isch-emia These 
begin with a sensation of 
numbness and tingling asso- 
ciated with marked cyanosis, 
which m turn is followed by 
blanching which may last for 
a half hour or more Any- 
thing which makes her ner- 
vous or excited will regularly bring on an attack of ischsemia Thus, when Doctor 
Cushing showed her to a clinic, the immediate effect of the ordeal was a complete blanch- 
ing of all four extremities with a sensation of numbness, and after the clinic she wept 
copiously and wept yet again when telling of it two days afterwards 

The patient’s hands have proved to be a barometer of the weather, being much worse 
when cold or moist weather is impending She always dreads the coming of winter On 
a winter’s morning while still m bed she feels no distress at all, but on arising her hands 
and feet become almost immediatelv blue except for the tips of her fingers which usually 
become dead white without initial cyanosis Such attacks, especially those occurring in 
the morning, were associated with an agonizing ache of her hands, the movements incident 
to putting on her clothes with her hands m this state being particularly painful She is 
accustomed to taking violent exercise in order to warm up her extremities, and this 
indeed has become a morning chore Three or four times in the course of the da> she 
soaks her hands m warm water, which usually relieves the pain When her arms hang 
pendant she is conscious of a sensation of tightness in her fingers, and on account of this 
IS inclined to walk and to sleep with her arms m a flexed position 
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Fig I — Patient’s upper extremities showing marked sloughing of 
the terminal phalanges of both index fingers (pre-operative) 
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RAMISECTOMY IN RAYNAUD’S DISEASE 

Fust hntiy — E\aminatiou showed a somewhat irritable but healthy-looking and 
intelligent woman whose hands were covered Avith white gloves for the sake of increased 
warmth Blood pressure 104/72 Urine and blood showed nothing remarkable Heart 
sounds normal Peripheral arteries not thickened and pulsation m peripheral arteries 
apparently normal The only important positive findings were m her hands and feet 
Proximal to the metatarsal phalangeal joints her hands appeared to be fairly normal 
The fingers, however, were grossly affected , they were shiny, and the skin covering them 
was thin and atrophic The nail of the right index finger had practically disappeared, 
evidently as a result of repeated small areas of necrosis, which the patient herself called 
“sore spots ’’ At times the fingers were a deep blue with white spots on the tips of the 



Fig 2 — An X ra> of patient’s hands showing the flattening of tlie terniiml phalanges of inde\ and 

middle fingeis 


fingers, at other times they were red with the same white spots present on the tips Her 
hands were always cold They did not grow pale when held up m the air, but became 
cyanotic when hung down There was no sign of organic obliteration in her radial 
arteries Her jeet were cold, moist and clammy Most of the toes were dead-white in 
color except for several which were a dark mottled blue There was a slight swelling 
of the right fourth toe, the dorsal aspect of which was habitually shiny and was covered 
in places with scaly cornifications This, the patient explained, was the remains of a sore 
spot which occurred three to four weeks before Affei hanging hci legs ovei the edge of 
the bed they both became intensely bine X-ray of the hands showed portions of the 
terminal phalanges of both index fingers and of the right middle finger missing The 
bones elsewhere and those of the feet were normal Photographs of her hands and feet 
are shown m figures i and 3, and X-rays of her hand in figure 2 

During nine days’ stay in the hospital the patient had daily application of Esmarch’s 
tourniquet to her right arm, three times for three minutes at a time with about five 
minutes m between each application (see Cushing, 1902) After several days the “flush,” 
on release of the tourniquet, passed rapidly down the right upper extremity to the metacar- 
pophalangeal joint, then more slowly to the tips of the fingers During the first days m 
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which the tourniquet was used, the tips of the fingers were not affected by the flush, and 
the patient felt that this regime had made her right hand more comfortable during the 
day Doctor Cushing also prescribed a hot toddy of brandy every morning (before 
arising) With due allowances for mental concomitants, it was obvious to the patient 
and to those who examined her that the brand}'^ diminished the frequency and severity 

of her ischccmic attacks for a 
period of at least two hours 
after it was taken She was 
accordingly discharged with 
directions to continue the 
tourniquet and morning hot 
toddies 

Second Entiy — Four 
months later (Februar} 24, 
1927) tbe patient returned, 
and reported that though the 
hot toddy-tourniquet regime 
had made her more comfort- 
able she was still having a 
great deal of pain, especially 
in her right arm She was 
accordingly readmitted, and 
physical examination at this 
time was as before except 
that several new small 
sloughing sores had formed 
on her fingers (second and 
fifth on the right) On March 
2, 1927, Dr John Homans 
carried out a periarterial 
operation on her right radial 
artery During this manipu- 
lation the arterv shrunk so 
that no pulsation could be 
felt Following the operation 
her skin temperatures were 
carefully studied with galva- 
nometer and thermocouple 
No material alteration in the 
temperature of her hands was made out From subsequent observations it was evident 
that the operation had accomplished nothing 

Thud Enftv — Patient returned to the hospital for further observation on April 9, 
1927, and as Dr Norman Ro3le of Sj'dney was visiting Boston at that time, it seemed 
desirable to give the patient the benefit of a right-sided cervical ramisectom}, and Doctor 
Royle was accordingly invited to make the operation 

P) c-opci ative E'laniination — The patient was studied carefully by three observers 
prior to operation, but onlj^ si ch findings will be recorded here as proved of significance 
to her post-operative picture 

Eves — Pupils were equal, regular, large, and reacted normal!}' to light and to accom- 
modation Extra-ocular movements normal No strabismus, ptosis or enophthalmus 
Ophthalmoscopic examination showed sharplj'-outlined discs and unusuallj' small arteries, 
in places being almost thread-like The calibre of the retinal vessels was equal on the 
two sides 



Fig 3 — Patient’s lower extremities before operation 
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Pcnphoal Pulses —Various observers noted periodic fluctuations in tlie amplitude 
of her peripheral pulses One examiner made the following note “Her radial and ulnar 
pulses are equal and full on the two sides, though from time to time their intensity vanes 
considerably The femoral, popliteal and posterior tibial pulses were palpable on both 
sides, though the posterior tibial was felt with difficulty on the right On one occasion 
the right posterior tibial was not palpable at all, while on the left it was vigorous The 
dorsalis pedis could not be felt at 4 r m , April 9, though at 3 p m when the patient was 
out of bed, Doctor Honians stated that he could feel it readil}'', and Doctor Royle had felt 
It the day before At 9 p m , April 10, the right posterior tibial was again impalpable ” 
Blood Pi essni c —As there was sonic diversity of opinion concerning her blood pres- 
sure readings, they were taken on several occasions, and the same observer found them 
to vary from ten to twenty points even when taken 111 the same limb with patient prone 
This was probably to be associated with the varied intensity of the pulse There was 
also marked discrepancy 111 her blood pressure as determined m her leg and in her arm 
Thus, on April 9, between 4 and 5 r M the following readings were obtained right arm 
100/70, 95/60, 90/45, left arm, Qo/70, 80/40, 95/50 At 9 r ai , April 10, left leg (pop- 
liteal space), 160/105, 155/110, 160/100, right leg (popliteal space), 140/75, i45/8o, 
135/78 The arms taken immediately afterward gave the following readings right arm, 
95/60, 90/55, 98/55, left arm, 85/50 on three occasions 

Exticimhes — The fingers of the two hands had changed but little since the condi- 
tions described m the first entry The middle three fingers were cold, shiny and stiff, 
and during ischaemic spasms looked like tallow candles Both index fingers showed 
marked evidence of atrophy of the terminal phalanx with necrosis of the nail Pain and 
temperature perception was greatly diminished in the terminal phalanges It was noted 
in the feet that any slight manipulation tended to bring on an attack of cjanosis 

Cutaneous temperature readings with thermocouple-and-galvanometer technique were 
made of face, trunk and extremities before and on several occasions after operation These 
findings are recorded below in Table I It will be noted that prior to operation, tem- 
perature in corresponding points on the two sides of the body were nearly equal Thus 
the average temperature of five points on the feet was 31 3 on each side (April loth) 
Reflexes Biceps, triceps, knee and ankle jerks were all equal and rather unusually 
active Doctor Royle called our attention to the fact that when the patient sat on the 
edge of a table with her legs hanging pendant, the phase of relaxation of the jerk on 
each side was somewhat more prolonged than that of a normal individual under the same 
circumstances The biceps jerks also were somewhat slow to relax, and by successive 
taps on the tendon at three to four per second the arm became completely flexed at the 
elbow, while in a normal individual it was not possible to produce such fusion of separate 
tendon responses Kymographic records were obtained of the knee jerks, but owing to 
inaccuracies attendant upon records in which the inertia of the leg must be overcome, the 
measurements of duration of the response are of little value Slow-speed cinematograph 
films were also taken of her knee jerks 

Musculai Sticngth — With an ergometer patient was able to squeeze 25 kilos with her 
right hand and 25 to 27 with her left Power was equal in both lower extremities 

Opeiatwn (April 11, 1927, Doctor Royle and Doctor Horrax) — With the patient 
on her back, head rotated to the left, an incision two inches long was made just above 
the clavicle at an angle with it of about 45 degrees On separation of die muscles the 
brachial plexus was exposed, and the rami running from the fifth, sixth, seventh and 
eighth trunks to the superior cervical ganglion were divided The rami from the first 
tiioracic trunk were also divided The patient was then turned on her left side with her 
flank elevated in the “kidney” position Through a long incision extending from the 
costovertebral angle to the anterior superior spine, the latissimus dorsi was divided and 
the peritoneum reflected inward The rami of the second, third, and fourth lumbar 
ganglia w^ere then exposed and divided and the lower end of the sympathetic trunk was 
also severed 
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Posl-opei atwe Coiuse — Patient stood the operation well and made a prompt post- 
operative recovery The lumbar rami were sectioned at 3 07 p m Ether was discon- 
tinued at 3 15, and at 3 30, Doctor Cushing tested her knee jerks and observed that while 
the left was still brisk and prolonged, the right was noticeably brief and difficult to elicit 
At 3 40 It was noted that the circulation in the right fingers appeared somewhat better 
than m the left, and when the finger-nail was pressed color returned in three seconds on 
the right and m five seconds on the left At 3 41 both posterior tibial pulses were equal 
and ample, while immediately before operation the right posterior tibial could scarcely 
be felt At 3 46 blood pressure of right arm was 108/70, left, 100/60 At 3 55 mequahtj 
of knee jerks was much more marked than at 3 40, the right being very difficult to elicit 
The toes of the right foot were much pinker than those of the left At 4 01 Doctor 
Royle demonstrated the difference in “tonus” of the two limbs by placing his hand m the 
popliteal space and raising the knee quickly On the operated side the heel tended to 
drag along the operating table On the normal side a contraction was evoked m quadri- 
ceps by the sudden eleration of the leg, and this caused the heel to be raised from the 
operating table for one or two seconds before it fell back This difference between the two 
sides was striking and continued to manifest itself throughout her entire stay at the 
hospital At 5 00 p M she was taken to the galvanometer room for readings of skin 
temperature on the two sides, where it was found that the temperature of her right hand 
was of an average of i 5 degrees higher than that of the left In the feet, however, a 
difference of 3 2 degrees was evident }\tst ftuo houis ajtci the lami had been cut (left 
foot, 310°, right foot, 342°, average of five positions on each foot) 

The reflex changes observed immediately after operation still persisted the next day 
On testing the resting tension of her quadriceps tendon by gently moving the patella 
laterally, it was found that the left was much less freely movable than the right, indicating 
a well-marked difference 111 the resting tonus of the two quadriceps muscles Patient 
complained of weakness m her right arm with pain in her shoulder As later observation 
showed, the weakness and pain of right upper extremity increased for several days and 
persisted for three to four months, indicating that some of the roots of her brachial plexus 
had been traumatized during the operation, probably by retraction The upper portion 
of her right trapezius and the belly of the supraspinatus muscle underwent noticeable 
atrophy, showing that the functional activity of the spinal accessory nerve had also been 
impaired For a month she was able to squeeze only 5 kilos on the ergometer with her 
right hand, as compared with 25 to 30 m her left (and 25 m her right before operation) 
On June 2 she squeezed 10 kilos with her right hand, on June 22, 16 kilos, and on July 
27, 25 to 29 kilos, indicating that by that time her motor power had completely returned 
On September 14 she squeezed 31 5 kilos with her right hand 

Several days after operation it was observed that she had developed a marked right- 
sided Horner’s syndrome The right pupil was 2 mm smaller than the left, the right 
globe was less turgid than the left and had sunk noticeably into the orbit On the 13th 
of April there was a difference of 3° 111 the temperature of her tw^o cheeks, but this 
gradually passed off No difference in the color of her tw'o cheeks was noted on the 
record, though it may have existed 

In the preceding notes we have described briefly the immediate effects of the patient’s 
light-sided cervical and lumbar ramisectomy She was under daily obser\ation in the 
hospital until discharge (April 26, 1927) after which she was seen and carefulh studied 
at intervals of six weeks during the year She was last seen on March 30, 1928 The 
findings of particular significance are those which persisted throughout the year, and w'e 
may summarize them as follow'S 

Circulatoty Changes — The operation of ramisection was carried out primarilj to 
improve the circulatorj condition of the patient’s extremities Subjectively patient is now 
unaware of any difference in the temperature of her two upper extremities She con- 
tinues to w'ear mittens around the house and rejoices now' that w'arm w'eather has once 
more commenced Her fingers still become penodicallv blue and purple and are extremeh 
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tender, especially in the morning on awakening In her lower extremities, however, she 
IS conscious of very marked difference in temperature, the right being warmer and more 
comfortable Since her operation she has had no attacks of cyanosis oi palloi of ho 
light foot, but she still continues to have attacks of ischicmia with marked cyanosis in her 
left foot five to six times a day, and whenever she sits on the edge of a chair or a table 
with her legs hanging pendant The patient states that at night in bed she can always 
feel the difference in temperature between her two legs and warms up the left one with 
her right Seven months after the operation she had a small accidental abrasion of her 
right inner malleolus which healed without scarring after two weeks 

Objectively (a year after operation) the circulatory condition of the two upper 
extremities show'ed no obvious difference, the color of the right being if anything a little 
paler than the left, and the right fingers are stiffer than the left Radial pulses were equal 
on the two sides, but from time to time both varied somewhat in intensity In her low^er 
extremities, on the other hand, there is marked difference in color and moisture, the right 
being pink and dry, the left usually cyanotic and moist, especially if exposed When 
patient w^as last seen she had, wdnle sitting on the edge of the bed, a t3'pical ischaemic 
spasm m the left foot with marked ci’anosis and slight pallor at the ends of the toes 
The posterior tibial pulses could be felt on both sides, but were stronger on the right, 
especially during the ischaemic attack of the left foot The dorsalis pedis pulse could not 
be felt at all on the left and was just perceptible on the right 

Blood Pi cssui c — Prior to patient’s operation a year ago it w'as noted that the blood 
pressure of the two arms varied and a great difference in pressure w’as noted between the 
arms and the legs This afternoon the right arm was 95/60, left 90/55, right leg 150/80, 
left leg 155/95 these readings were taken with the patient bung prone with her 
clothes off 

Table I. 

Temperature of Corresponding Points on Two Sides of Body Before and Shortly After Right 

Cervical and Lumbar Ramisectomy 
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Cutaneous Tcmperatui e * — Prior to operation the temperatures of corresponding points 
on the two upper and the two lower extremities* were approximately equal Within 
two hours after operation there was a slight difference m the temperature of the two 
hands and a marked difference in the two feet Illustrative values from a large number 
of consistent readings before and shortly after operation are given in Table I 

The following observations on skin temperature made a year after operation may be 
given as recorded in her clinical history 

Table II 


Showing Approximate Equality in Temperature {in Degree Centigrade) of Corresponding 
Points on Two Sides of Body After Patient Had Been Covered for One Hour 

{March 30, igzS), 


Position 

Right 

Left 

Difference f 

Forehead 

33 5 

33 8 

0 3 L 

Temple 

34 2 

34 8 

0 6 L 

Cheek 

35 3 

35 5 

0 2 L 

Clavicle 

34 9 

34 6 

0 3 R 

Chest 

35 3 

35 5 

0 2 L 

Upper arm (dorsum) 

34 0 

34 0 

0 0 

Olecranon 

35 4 

35 5 

0 I L 

Vena cubiti 

34 5 

34 6 

0 I L 

Lower arm (dorsum) 

34 4 

34 6 

0 2 L 

Finger-tips i 

32 2 

32 I 

0 I R 

Finger-tips 2 

31 s 

30 8 

I 0 R 

Finger-tips 3 

30 8 

30 2 

0 6 R 

Finger-tips 4 

30 7 

30 I 

0 6 R 

Finger-tips 5 

31 9 

30 2 

I 7 R 

Thenar 

33 7 

33 7 

0 0 

Hypothenar 

34 9 

34 8 

0 I L 

Palm 

35 0 

34 8 

0 2 R 

Dorsum of hand 

33 6 

33 4 

0 2 R 

Knuckles i 

33 4 

33 8 

0 4 L 

Knuckles 2 

32 9 

32 7 

0 2 R 

Knuckles 3 

32 5 

33 0 

0 5 L 

Knee 

33 5 

33 4 

0 I R 

Calf 

35 4 

34 9 

0 5 R 

Inner malleolus 

34 2 

33 7 

0 5 R 

Outer malleolus 

34 4 

34 3 

0 I R 

Dorsum of foot 

33 5 

32 8 

0 6 R 

Instep 

34 I 

33 9 

0 2 R 

Toes I 

34 3 

33 8 

0 5 R 

Toes 2 

34 4 

33 8 

0 6 R 

Toes 3 

34 2 

33 6 

I 6 R 

Toes 4 

33 5 

32 7 

0 8 R 

Toes 5 

32 5 

32 6 

0 I L 


March 30, 1928 Patient came to hospital this afternoon at i 30 and was imme- 
diately put to bed, clad m a hospital nightgown, in the galvanometer room The room 

* All determinations were made with the thermocouple recently introduced by F G 
Benedict (1928) for study of skin temperatures Readings can be made within six sec- 
onds of the time the metal junction is placed on a given area of skm The apparatus was 
loaned to the hospital by the Carnegie Nutrition Laboratory, and I wish to record my 
indebtedness to Doctor Benedict for his personal supervision of the early observation and 
lor his generous criticism of results 

t R = right higher than left L = left higher than right 
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temperature at that time was 26° (Centigrade), and she was well covered and directed 
to keep her arms and legs under the bed clothes for an hour She was watched through 
a window, and cooperated admirabl}' Skin temperatures were made by means of the 
Benedict thermocouple, as were previous determinations, and full precautions were taken 
to insure accurate readings of standard temperatures and equal exposure of all correspond- 
ing points which were recorded on patient’s bodj' Readings were always made from 

Table III 


Sho'iOtng Difference in Temperature of Corresponding Points on Two Sides of Body After 
Alcohol Rub and Exposure to Room Temperature {25°) for Ten Minutes 


Position 

Right 

1 

Left 

Difference 

Forehead 

1 

33 4 

i 

34 5 

I I R 

Temple 

33 7 

34 I 

0 4 L 

Cheek 

34 6 

35 I 

0 5 L 

Clavicle 

34 I i 

34 3 1 

0 2 L 

Chest 

35 3 

34 8 

0 5 R 

Upper arm 

32 0 

31 0 

I 0 R 

Vena cubiti 

33 7 

34 0 

0 3 L 

Olecranon 

34 0 

34 3 

0 3 L 

Finger-tips i 

32 9 

32 2 

0 7 R 

Finger-tips 2 

31 7 

28 3 

3 4 R 

Finger-tips 3 

29 0 

28 3 

0 7 R 

Finger-tips 4 

29 5 

29 8 

0 3 L 

Finger-tips 5 

30 3 

29 9 

0 4 R 

Thenar 

32 8 

33 I 

0 3 D 

Hypothenar 

32 9 

33 3 

0 4 L 

Palm 

33 8 

34 8 i 

0 I L 

Dorsum of hand 

32 5 

32 8 

0 3 L 

Knuckles i 

32 2 j 

33 4 

I 2 L 

Knuckles 2 

32 8 

32 2 

0 6 R 

Knuckles 3 

32 7 j 

32 2 

0 5 R 

Knee 

30 8 

30 2 

0 6 R 

Shin 

32 5 

31 9 

i 0 6 R 

Calf 

34 4 

33 6 

0 8 R 

Inner malleolus 

31 I 

31 0 

0 I R 

Outer malleolus 

31 4 

30 2 

1 2 R 

Dorsum of foot 

32 8 

30 4 

2 4 R 

Instep 

33 5 

32 2 

I 3 R 

Toes I 

33 8 

33 0 

0 8 R 

Toes 2 

31 9 

30 0 

I 9 R 

Toes 3 

31 8 

29 0 

2 8 R 

Toes 4 

31 9 

28 6 

3 3 R 

Toes 5 

33 3 

28 3 

5 0 R 


right to left, that is, a point selected for measurement on the right cheek was imme- 
diately followed within twenty seconds by readings from a corresponding point on the 
left cheek 

Obseivahon i ^After patient had been well covered for an hour, readings were 
taken at corresponding points on the two sides of her body, as indicated m the above 
table Each point was uncovered just before the reading was made, and it was observed 
that a fall of as much as 5 C might occur within one minute after a given point was 
exposed In reading the successive finger-tips, those of the fifth finger, being last read, 
were colder than those of the first since they had been exposed for a somewhat longer 
time , but each corresponding finger on the two sides had been exposed for approximately 
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the same length of time when the reading was made Because of the tenderness of 
patient’s fingers and toes, it was found impracticable to obtain such readings from beneath 
the bed clothes The absolute values obtained for a given point are indicated m Table II, 
the actual figures having been calculated after the observations were made 

The determinations in Table II were made between 2 35 and 3 00 p m It is perhaps 
worthy of note that points on face, bodv and upper arm are almost exactly equal, while 
the finger-tips on the right are on an average 8 of a degree warmer than those on the 
left Similarly the temperatures of the right foot are slightly greater than those of the 
left, even though patient had been covered for an hour 

Ohseivation 2 — In order to determine which side was most affected by artificially 
induced heat loss, patient’s arms and legs were given an alcohol rub for five minutes and 
she was then permitted to lie exposed to room temperature for ten minutes (room tempera- 
ture 25° C ), and then the following series of observations were taken It is worthy of 
note that when these observations ^\ere commenced the left lower extremity was slightly 
cyanotic, while the right continued pink 

The readings given in Table III indicate that after equal exposure of the two sides 
the fingers of the right hand tend to be ver}' slightly warmer and the toes of the right 
foot verj' markedly warmer than those of the left It is interesting that the difference in 
temperature of the toes is more marked for the outer toes than for the inner , correspond- 
ing points on the feet other than the toes show similar difference 

Obseivatwn j — Patient lay prone and quiet during the first two observations At 
3 45 she was permitted to sit up on the edge of the bed so that her feet hung pendant 
Five minutes later an attack of cyanosis was evident in her left foot, and in view of this 
readings were again taken on the toes of the two feet In Table IV the results of these 
observations are given It will be seen that there was an average of 3° C difference in 
the temperature of the two toes at this time, and the color difference was striking This 
completed the series of thermal observations, the last being taken at 4 10 p 11 


Table IV 

Temperatures of the Toes Dnrtng an Attack of Ischaemia of Left Foot 


Po<!ition 

Right 

Left 

Difference 

Toes I 

30 I 

26 6 

3 5 R 

Toes 2 

27 7 

24 9 

2 8 R 

Toes 3 

28 2 

25 I 

3 I R 

Toes 4 

28 0 

25 0 

3 0 R 

Toes 5 

30 8 

25 6 

5 2 R 

“Ball’’ of foot 

31 0 

28 4 

2 6 R 


The other changes in the case which have persisted since operation may now 
be mentioned 

Hoi net’s Syndtomc — The right pupil has continued about 1-2 mm smaller than the 
left throughout the jear A slight difference in size of the two palpebral fissures is still 
noticeable but enophthalmos on the right has almost entirely vanished Except at the 
beginning there has been no obvious difference in the temperature of the two sides of the 
face, nor has there been any difference m color On July 27, 1927, the following note was 
made concerning her fundi “Careful examination showed clearly-defined disc margins 
and normal physiological cupping It is quite evident, however, that there were more 
small arteries crossing the fundus on the left side than there were crossing the right 
fundus One gamed the impression that the retinal arteries on the right side were some- 
what larger than those on the left ” Examination a year after operation showed that 
this was still true, the difference being still marked, especially as regards the \eins 
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In passing, may note that the difference ni size of the retinal vessels is a feature of 
sympathetic paralysis to which Horner {1869) called attention in his original description 
of the syndrome The present case is of interest from the anatomical standpoint because 
onl}’’ the first dorsal ramus was severed The symptoms were definitelj'^ less marked than 
in cases of complete sympathetic paralj'sis The pupillary constriction was perhaps as much 
as one vould anticipate in a case of complete paralysis, but the enophthalmos was less 
marked and less persistent and there was no obvious vasomotor change in the face This 
suggests that m this instance at least the control of the ins comes chiefly from the first 
thoracic ramus, and that the vasomotor control of face and conjunctivae, normally asso- 
ciated with the Horner syndrome, comes from rami lower down 

Scnsoiy Dtstwbauccs—Whxle taking blood pressure (March 30, 1928) it was noted 
that compression of the right leg was much more painful to the patient than compression 
of the left She remarked that since her operation the right leg had continued to be rather 
‘tingly” and somewhat more sensitive and hyperaesthetic to touch than the left She 
also remarked upon this uhen I was testing her knee jerk, the right patella seeming much 
more tender to her than the left Such hyperiesthesia may be in some way associated 
with disturbance of peripheral circulation resulting from ramisectomy 

Another interesting sensory phenomenon is that all operative incisions have remained 
markedly hypersesthetic, even though heating occurred pei pumavi The cicatrix of her 
periarterial incision is still exquisitely tender This is also true of her cervical incision, 
but less so of her lumbar I have no explanation to offer for this rather striking fact 

Reflex Changes — Recent discussion concerning the relation of the sympathetic system 
to functional activity of skeletal muscle renders the reflex changes observed in this case 
interesting and important Twenty-three minutes after the lumbar rami were severed 
(when the first examination of her reflexes could be made) there was an obvious differ- 
ence in the character and briskness of the patient’s knee jerks which, immediately before 
operation, had been, as far as we could determine, identical The depression of the knee 
jerk on the operated side, though it became less marked with the lapse of time, persisted 
for a year after the operation, and it is still noticeable When the patient lies prone and 
the resting tension of quadriceps is tested by moving the patella laterally, it is obvious that 
the quadriceps on the operated side is under considerably less resting tension than on the 
normal side This difference was evident even during sleep The difference in the physio- 
logical condition of the muscles on the two sides was brought out very strikingly in the 
following way When the patient was placed on a table so that her legs hung pendant, the 
right knee jerk, though less brisk than the left, was followed by seven or eight pendulous 
swings of the leg before coming to rest, w'hile on the left side the jerks, though more 
ample, caused the leg to swing only two or three times before coming to complete rest 
The relaxation on the left continues to be much slower than on the right This difference 
between the two sides has been observed on at least twenty occasions since her operation 
Moreover, when, instead of eliciting the knee jerk, the legs were lifted to a horizontal 
position and released suddenly, the patient’s attention being at the time otherwise occu- 
pied, the right limb swung ten or twelve times before coming to rest, while the left was 
quiet after four or five swings These differences have diminished slightly during the 
course of the year, but are still marked 

Immediately after operation the right ankle jerk was less brisk than the left, this 
difference has also persisted and is quite as striking as the knee jerk It is difficult, 
however, to know whether there is less resting tension in the right gastrocnemius muscle 
than the left, for there is nothing corresponding to the patella with which to measure the 
resistance to previously imposed lateral deviation 

In the upper extremity the existence of a post-operative brachial neuritis for three or 
four months after the operation rendered comparative observations upon the biceps and 
triceps jerks of little value However, after her motor power had completely recovered, 
as was evident on July 27, 1927, the right biceps jerks have continued during the year to 
be less brisk than the left, and this was true also of the response to triceps 
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DISCUSSION 

The Relation of the Sympathetic Neives to Muscle Toniis — Liddell and 
Sherrington (1924, 1925) have given reasons for believing that the stretch 
reflex is the mechanism by which the tonus of skeletal muscle is maintained 
In another paper the present writer (1928a) has offeied clinical evidence 
pointing m the same direction Since the knee and ankle jerks are fractional 
manifestations of the stretch reflex, they serve as indices of the tonic condi- 
tion of the muscle from whose tendon they are elicited ^ One may conclude, 
therefore, from the diminished knee jerk following immediately upon sym- 
pathectomy that the tonus of the quadriceps has been notably diminished in 
this case as a result of the operation The greater tendency of the right leg 
to swing when hanging pendant, and the relative flaccidity of the right patella 
give further evidence of the same thing 

The fact that sympathectomy leads to a diminution m tonus of human 
beings IS important and calls for comment The same phenomenon has been 
observed repeatedly 111 well-controlled observations upon animals, notably by 
Kuntz and Kerper (1926), and also m man by Kuntz (1927) It is to be 
noted, however, that tonus though dimimshed is not completely absent, which 
IS true also of spastic cases following ramisectoiny (Royle, 1924, Steele, 
1927) This in my opinion definitely precludes the theory that the sympa- 
thetic system governs muscle tonus One might suggest that sympathectomy 
causes an increase m the threshold of the stietch reflex Reasons have been 
offered elsewhere for looking upon the muscle spindles as the chief afferent 
end-organs of the stretch reflex (Fulton, 1926, 1928a) But alteration of 
the innervation of muscle-spindle’s intrafusal fibres cannot well be invoked 
to explain the reflex changes following upon ramisectoiny, since Hmsey 
(1927) and Hines and Tower (1928) have recently proved that the intia- 
fusal fibres receive somatic innervation, and not sympathetic as some have 
supposed Consequently some secondaiy factor such as altered blood supply 
or, less likely, the interiuption of accessoiy sympathetic fibres which are sup- 
posed to supply skeletal muscle fibres, may play a role m pioducmg this 
result This interpretation, moreover, does not lequne the postulation of a 
vague dual mechanism of muscular activity, and it is compatible with the 
view, well supported expeiimentally, that the stretch reflex is responsible for 
the maintenance of muscle tonus 

Ciiculatoiy Changes — It is commonly believed that the circulatory alter- 
ations which follow upon sympathectomy gradually become compensated (see 
Lewis, 1927) In the present case, however, there has been very slight change 
in the circulatory condition of the right foot dining the year, in fact the foot 
is about the same now as it was two hours after ramisectoiny The clinical 
condition of her hands was little affected by the opeiation although t here has 

* This generalization cannot be applied unrestrictedly, for in the spinal animal knee 
jerks may be present in a relatively atonic muscle This is a somewhat special case, dis- 
cussed at length elsewhere (1926, Chs XI and XXI), and does not affect the pres- 
ent argument 
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been a slight and piobably significant elevation of tempeiature of the right 
hand The ischcemic piocess had evidently piogressed so far on that side that 
removal of the sympathetic fibres was without effect This is perhaps not sur- 
prising m an advanced case of Raynaud s disease, since in such instances the 
capillary walls become constricted (Lewis, 1927, p 283) and probably fibrosed 
beyond repair 

The fluctuation in the blood pressure and pulse of the present case is 
woithy of note On seveial occasions the posterior tibial pulse seemed to 
disappear while being palpated, and its failure ushered in an attack of cyanosis 
of the foot Doctoi Homans’ observation that the radial artery became pulse- 
less during manipulation is also significant All these facts strongly suggest 
that the vasculai spasm 111 Ra} natid’s disease involves the great vessels of the 
extremities as well as the small The capillary fibrosis which eventually occurs 
is piobably a secondary result of longstanding ischiemia 

The fact that ramisectomy has led to definite improvement in an extremity 
which had only lately become involved by the ischaemic process strongly 
favors the view, well supported on other grounds, that Raynaud’s disease is 
due primarily to instability of the sympathetic vasoconstiictor centres of the 
extremities Whether such factors as a constitutional tendency to abnormal 
agglutination of corpuscles 111 the peiipheial capillaries'*' (Iwai and Meisai, 
1925, 1926) also operate in the production of Raynaud’s disease, must be left 
open In view of the well-recognized fact that emotional disturbances tend 
to aggravate the symptoms 111 cases of Raynaud’s disease, it is difficult to 
believe that the malady is due primarily to a defective meheu of the corpuscles 
But the impiovement following ramisectomy is not a logical objection to the 

Iwai and Meisai (1925) found that citrated blood of a patient with Raynaud’s dis- 
ease invariably clots if allowed to stand in a water-bath at 0° C for ten minutes, the 
clotting taking place no matter how vigorously the receptacle was shaken On again 
warming to 31° C or higher the clot so formed redissolves The patient’s serum acted 
equally well on the patient’s own corpuscles washed with normal saline and on the washed 
corpuscles of any other normal individual m a dilution of 1-1,000, but if agglutination 
were allowed to take place and the supernatant serum removed, it was found no longer 
to have any agglutinating action on the patient’s cells or those of a normal control If 
erythrocytes, after agglutination with patient’s serum, were washed three times with nor- 
mal saline at a low temperature and then with saline at 33° C , the last washing still 
showed the agglutinating power of the original serum To prove that this reaction might 
take place equally well in a capillary vessel, the blood was run through a fine capillary loop 
warmed in a water bath This it did with ease until the tube was cooled when agglutina- 
tion and plugging of the tube took place, the agglutination being such as to show in the 
tube areas of closely clumped corpuscles separated by areas of clear serum On warming, 
the corpuscles re-dissociated and the flow of blood was restored The same phenomenon 
was seen m the capillaries of the patient by focusing a microscope on the patient’s cornea 
and bathing it with saline cooled to 10° C , the agglutination being accompanied by pain 
Further to prove the theory that loivei mg of the tcmpci ahn e alone caused the symptoms 
of the disease, a piece of ice was placed on various parts of the patient long enough to 
obtain a lowered temperature in each part tested All regions of the body {eg , the 
abdomen) gave the typical picture of cyanosis and pallor so characteristic of the malady 
as observed in the e\tremities This work has since been further confirmed by similar 
experiments by the same investigators on another case of Raynaud’s disease (1926) 
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hypothesis of the Japanese workers, since increase in diameter of the periph- 
eral vessels following constrictor paralysis would oflfset an abnormal tendenc} 
toward intravascular agglutination The view of Iwai and Meisai suggests 
that Raynaud’s disease and the Buerger’s syndrome have much more in com- 
mon than has previously been supposed 

Many fresh problems concerning the vasomotor control of the skin have 
been opened by the publication of Sir Thomas Lewis’s monograph ( 1927) 
on the cutaneous blood-vessels, and this case has been analyzed as far as pos- 
sible m the new light of his stimulating investigation One must, however, 
await the study of further cases of Ra3maud’s disease before it will be possible 
to consider the relation of this malady to the broader problems of the normal 
cutaneous circulation 


SUMMARY 

A case of Raynaud’s disease is described m which ischjemic symptoms of 
the four extremities were equally advanced on the two sides of the body A 
right-sided cervical and lumbar ramisectomy was carried out, and immediately 
after the operation all deep reflexes, which before had been equal, were 
markedly depressed on the operated side In the right lower extremity the pulse 
became more full and the right foot 3° (C ) warmei than the left There 
was also a right-sided Horner’s syndrome 

The patient has been carefully followed for a year and the altered reflexes, 
Horner’s syndrome and thermal differences have persisted during that period 
She has had no further symptoms of ischaemia in her right foot, but her right 
hand was not obviously benefited by the operation There has also been a 
permanent and well-marked diminution of the resting tonus of her right lower 
extremity since the operation 
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RESULTS OF DELAY IN TREATMENT OF BREAST CANCER 

By Willis J Potts, M D 
OF Oak Park, III 

FROM THE PRESBYTERIAA nOSPlTAL OP CHICAGO 

A RECENT study of cancer of the breast has been made at the Presbyterian 
Hospital of Chicago, under the auspices of the American College of Surgeons 
and m charge of Doctor Greenough of Boston One hundred cases occurring 
in the years 1917 to 1920 were studied in detail with after results m seventy 
The report of these cases will be included in a composite report of similar work 
done at other hospitals A brief summary of the cases which were followed 
through IS given in the following table 


Living and well 

Alive with recurrence 

11 

I 

Died with recurrence 


In I year 

9 

In 2 years 

19 

In 3 years 

13 

In 4 years 

6 

In 5 years 

2 

In 6 years 

I 

In 7 years 

I 

Died without recurrence 


Post-operative death 

I 

In I year 

3 

In 4 years 

2 

In 7 years 

I 

Total 

70 

Mortality statistics 


Seven year cures ^ 

12 

Recurrences 

52 

Death from intercurrent diseases 

6 


Percentage of 7 year cures 187 


These statistics include all cases operated upon, some of which were known 
to be palliative None of the primary cases were refused operation 

The duration of symptoms prior to medical consultation and the advice 
received suggested that a similar study of one hundred cases from 1924 to 
1927 might be of interest The Society for the Prevention and Control of 
Cancer and the State Boards of Health have expended a great deal of energy 
in telling the people the importance of early diagnosis and prompt treatment 
of lumps Special emphasis has been laid on breast tumors The amount of 
propaganda spread through popular lectures, pamphlets, newspaper and maga- 
zine publications leaves little doubt that practically every woman knows what 
cancer of the breast is and the value of early surgical treatment The follow- 
ing figures show that progress has been made Further success is not depend- 
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ent upon more extensive publicity but upon increased public confidence in the 
ability of surgery to cure 

Duiafion of Symptoms Puo) to Medical Consultation — In the 1917-1920 
period the average delay was 8 6 months Twenty-eight women consulted 
their physicians at once or dui mg the first month m which the lump was noted 
In the 1924-1927 senes the average delay was 5 7 months Thirty-five con- 
sulted their physicians during the first month of their trouble These two 
hundred cases represent all classes — rich and poor, educated and uneducated 
111 the middle west It is noteworthy that the privileged classes were as slow 
as the undei privileged m learning the truth about their breast lumps 

In the first group eleven patients delayed operation after it had been 
advised Only four of the second group put off the advised operation The 
majority sought medical advice only after months of personal observation 
had led them to believe their condition might be serious They delayed because 
of fear , and because of delay lessened greatly their chances of complete eradi- 
cation of the disease 

Advice Received — In the 1917-1920 period our education was far from 
complete Of the one hundred women who found lumps in their breasts which 
at operation proved malignant, five were advised by their physicians to leave 
them alone One was told to put iodine on the lumps in the axilla Plaster 
applications was the sole treatment m one instance Mastitis was the diagnosis 
of one lump which was operated upon three months later and which in less 
than two years had killed the patient with recurrences A patient who came 
to the hospital with a typical Paget’s disease of the breast and an underlying 
lump had been using salve to the sore as directed A tenth woman had had a 
series of X-ray treatments which resulted in a severe burn A medullary 
carcinoma involving one-half of the breast and the axillary and subclavicular 
lymph glands made the operation a palliative one 

Ninety women were advised promptly to have radical surgery 
We show much improvement in the diagnosis of breast cancer in the 1924- 
1927 period Teaching the public to beware of lumps makes the teacher wary 
Only two patients of this group of one hundred carcinomatous breasts were 
advised to leave alone the tumors they had discovered A third woman of her 
own volition went to an osteopath and had the lump massaged Pam and 
enlargement of the axillary lymph glands suggested that she consult a surgeon 
Ninety-eight per cent received what today is considered the best advice- 
prompt radical surgery 

Age The average age was 51 8 years, quite in agreement with the usual 
findings The oldest was seventy-nine, the youngest twenty-two years Fifty- 
seven years difference in the age of breast tissue that developed the impetus 
for uncontrolled cell growth 

Discussion —To secure better results in the surgery of malignancy of the 
bieast it IS clear that faith in this therapeutic measure is necessary When the 
reports of happy end results have in the course of years filtered through to the 
laity, women will believe that surgery has something to offer besides palliation 
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They will confer with their medical advisors as soon as a lump is found in the 
hope that a cure may still be effected They will learn that cancer starts as 
a local disease and can be completely and permanently removed during that 
stage The follow-up records of 375 cases investigated in England by the 
Manchester Committee on Cancer show that of the cases operated upon when 
the disease was confined to the breast seventy-two per cent were alive at the 
end of ten years Of those operated upon after the disease had involved the 
regional lymph glands only fifteen per cent were alive at the end of ten years 
When the malignancy has advanced to the regional lymph glands it is a sys- 
temic disease, and the chances for its complete eradication are slight 

In return for increased confidence shown by early consultation, as accurate 
a diagnosis as can be made is due every woman with breast trouble In a 
woman over thirty-five a nodule, movable or fixed, a bleeding nipple, an 
eczema, or a localized, non-traumatic pain requires painstaking investigation 
I am quoting men of wide experience when I say that every breast tumor 
should be removed and examined microscopically If benign the case is closed 
If malignant, grossly or microscopically, radical removal should follow at 
once A tumor of the breast should be watched only when circumstances pre- 
vent Its removal, and left alone only when it is not a tumor 
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THE HEMORRHAGIC DIATHESIS OF OBSTRUCTIVE JAUNDICE 

AND ITS TREATMENT 
By Owen H Wangensteen, MD 
OF Minneapolis, Minn 

TBOM the department of SOnOEBT OF THE EM\EnSlT\ OP MINNESOTA 

Despite the employment of a number of remedies that have been sug- 
gested for the control and prevention of bleeding in patients with obstructive 
jaundice, hemorrhage still continues as one of the important causes of post- 
operative mortality following surgical intervention for the relief of biliary 
obstruction It is true, that even after prolonged obstruction m the extra- 
hepatic bile passages, a large number of patients with icterus exhibit no 
abnormality in the manner in which their blood clots However, in a rather 
considerable number who seek surgical relief for biliary obstruction, it is 
found that the blood when shed does not coagulate in the usual interval 
Following the employment of current methods used to combat the menace 
of haemorrhage in icteric patients, the prolonged extravascular clotting time 
of the blood can frequently be brought to a moie normal level The occur- 
rence of dangerous or fatal bleeding after operation m such patients, even 
when the pre-operative coagulation time is normal, is not unusual Spon- 
taneous lethal haemorrhages in unoperated patients with obstructive jaundice 
are not unknown 

Within a year’s time, in the Surgical Service at the University Hospital, 
this haemorrhagic diathesis was observed in four patients with obstructive 
jaundice One died of spontaneous haemorrhage while being prepared for 
operation Another with a markedly protracted coagulation time which 
remained refractory to the usual methods of reduction, died in coma after 
having had numerous spontaneous haemorrhages A third patient died of 
parenchymatous bleeding three days after the excision of a benign stricture 
from the common bile-duct, and another almost lost his life through this 
dreaded complication 

The first case was m the person of a man of forty-six years, with a normal pre- 
operative clotting time who came to operation with a jaundice of fi\e veeks’ standing 
Following preparation with calcium chloride, an obliterating cholangitis iias found at 
operation, and cholecystostomy was done The first seven post-operatii e dais litre 
uneventful Then bleeding from the wound occurred, and a hasmatoma formed l^itros^er 
retention occurred After the administration by vein of calcium chloride and o. sL a- 
and the employment of transfusions of whole blood, the hxmorrhagic ttndt' c\ 
trolled, and recovery followed 

In the second case the patient w'as a man aged si\t\-si\ ^ei’> ’ — t'-' 

self with a painless jaundice of six weeks' duration mth marked ‘ 

was present and a diagnosis of carcinoma of the panerca' n- ' 

The clotting time was normal when first e\aniintd Tt" ‘ ^ 
prolonged and remained so despite the emp'o - - < 
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“Fibrogen” in attempts at reduction During the last few weeks of life, spontaneous 
haemorrhages were frequent The patient became lethargic and died in coma a little 
more than three months after the onset of jaundice Multiple haemorrhages were found 
The cause of the biliary obstruction was a small carcinoma below the juncture of the 
cystic and common bile-ducts No metastases were present The ascites was due to 
biliary cirrhosis 

Case three was a patient whose gall-bladder had been removed previously, developed 
a stricture of the common bile-duct Drainage had been omitted at the first operation 
The cystic duct occlusion became insufficient and bile escaped into the peritoneal cavity 
causing alarming symptoms Following the evacuation of a large quantity of bile through 
the operative incision, the patient had an uneventful convalescence 

The sloughing process in the cystic duct probably gradually involved the common 
bile-duct and biliary obstruction followed When the patient came for examination with 
a jaundice of two months’ duration the clotting time was prolonged The patient went 
home and returned for operation a few days later Operation (excision of the stricture 
and the insertion of a T-tube into the common duct) was done despite a prolonged 
clotting time, after calcium, transfusions, and “Fibrogen” had been ineffective for its 
reduction On the third post-operative dav severe hemorrhage into the abdomen occurred 
and the patient died despite repeated transfusions A limited necropsy showed the 
peritoneal cavity to be full of blood 

Case four was that of a woman of fifty-two years of age who came with obstructive 
jaundice of two months’ duration The clotting tune was normal Pre-operative prepara- 
tion with calcium chloride was commenced The patient died suddenly without pre- 
monitory symptoms or apparent cause At the postmortem examination, extensive 
carcinoma of the pancreas and gall-bladder with metastases was found Hsemorrhagic 
casts throughout the intestinal tract explained the sudden death 

The Cause of the Hcemoii hagic Diathesis — ^When the bile outflow from 
the liver is interrupted, retention of the biliary constituents in the blood 
and tissues follows Attending this stasis, a destruction of liver tissue with 
marked morphological changes may ensue, together with a diminution in at 
least some of the functions of this important organ An attempt will be 
made to evaluate the etiologic factors concerned in the genesis of the hiem- 
orrhagic diathesis of obstructive jaundice 

I The Relation of Bile Retention to the Tendency to Bleed — The belief 
that the retention of bile m the organism is responsible pei se for the tendency 
of icteric patients to bleed is accorded wide credence King and Stewart®'* 
on finding the blood calcium decreased in dogs with obstruction of the com- 
mon bile-duct, suggested that calcium combined with the bile pigment m 
obstructive jaundice to render the pigments less toxic King, Bigelow and 
Pearce®® later substantiated this alteration m the blood calcium in dogs with 
biliary obstruction, but believed that the combination of bile pigment and 
calcium made the latter less available for the clotting process The delay 
m coagulation, and the haemorrhages of jaundice, they suggested, could be 
accounted for in this manner 

Cantarow, Dodek and Gordon,® though believing that a functional deficiency of 
calcium exists in obstructive jaundice due to an increased amount of bile pigments in the 
blood and tissues, were unable to demonstrate any constant quantitative diminution in 
the blood calcium The serum calcium in icteric patients with no delay in coagulation 
they found to be normal Snell, Greene and Rowntree found that following common 
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bile-duct obstruction in dogs the calcium content of the serum did not vary from the 
1101 mal Buchbmder and Kern® have recently reported low serum calcium values in 
three cases of clinical jaundice, and in puppies with obstruction of the common bile-duct 
Zimmerman^*' obtained normal values for calcium in the blood of patients and of dogs 
with obstructive jaundice, and concluded that the employment of calcium as an aid to 
coagulation rested on no sound theoretical basis Kirk and King have found that, 
whereas normalh', the diffusible portion of the blood calcium is 723 per cent of the 
blood calcium, this figure may be reduced to 55 2 per cent m jaundice Kirk and King 
observed similar changes in other conditions, however, in which no disturbance of 
coagulation occurs 

Vines “= has found that it is the calcium in the combined state rather than the 
ionized portion that is necessary for the inauguration of normal blood clotting In 
accordance with the suggestions of King and Stewart, and of King, Bigelow and Pearce 
that bile pigments combine with the blood calcium, it would appear that that portion 
which Vines states is necessary for clotting is increased in obstructive jaundice The 
relation of calcium to the bleeding of icterus will be discussed at greater length in a 
subsequent section of this paper 

It IS now generally conceded that, of the components of bile, the bile 
acids are the most toxic However, King and Stewart,®^ of the more recent 
investigatois dissent from this opinion and believe the bile pigments to be 
responsible for the toxic symptoms occasionally exhibited by patients with 
obstructive jaundice The writer has discussed this question in detail else- 
where Suffice It here to say, that a constant accompaniment of biliary 
obstiuction IS the accumulation of bile pigment in the blood and tissues 
If bile pigments were toxic for the organism m any degree, certainly all 
patients with prolonged obstructive jaundice should manifest symptoms of 
toxemia As is well known, patients with biliary obstruction frequently 
continue m good health for a long time 

In consequence of the toxic and haemolytic properties of the bile acids 
and their ability to inhibit the coagulation of blood when present in suf- 
ficient concentration tn vitio, the origin of the haemorrhagic tendency in 
jaundice is frequently attributed to them More than twenty years ago, 
however, Morawitz and Biench^® stated that it was unlikely that the bile 
acids were responsible for abnormalities in the clotting of blood of patients 
with obstructive jaundice They found that the addition of ox-bile to the 
shed blood of a dog in the dilution of one part of bile to twenty parts of 
blood had very little influence on coagulation When the ox-bile was added 
in dilutions of i 10 to i 15 the coagulation of the blood was more or less 
delayed The addition of one part of bile to five parts of dog’s blood com- 
pletely inhibited coagulation when synthetic bile salts were employed Very 
little effect was obtained with dilutions of bile salts of per cent Definite 
inhibition of coagulation resulted, however, when the bile salts were present 
in 54 to I per cent dilution 

This concentration, according to Morawitz and Bierich, never occurs m the blood 
of patients with obstructive jaundice 

Gustav Petren”® m a thorough study of the problem has arrived at the same con- 
clusion He found that the addition of either taurocholic or glycochqlic bile salt m the 
concentration of 0 61 per cent would delay the extravascular clotting of ox -blood or of 
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the venous blood of hospital patients In eighteen patients with obstructive jaundice of 
long standing the addition of bile salt m the same concentration was necessary to inhibit 
clotting In eight other jaundiced patients, however, the delay in coagulation was 
obtained with an addition of bile salt in lesser concentration 

Wildegans anastomosed the common bile-duct to the vena cava in a number of 
dogs All died after a few days, but in no instance could he demonstrate a delay in the 
coagulation of the blood 

Elsewhere,'^" the writer has pointed out that the excretion of bile acids is 
diminished following prolonged exclusion of bile from the intestine This decrease in 
bile acid formation obtains when bile is lost from the body m the presence of a complete 
external biliary fistula as well as when the bile escapes into the peritoneal cavity follow- 
ing traumatic severance of the common bile-duct After prolonged occlusion of the 
common duct, the synthesis of bile acids also appears to be interfered with 

Hoppe-Seyler used 30 litres of urine from a jaundiced patient to get a qualitative 
test for bile acids Malkoff was unable to detect the presence of bile acids m the urine 
of a number of icteric patients In patients with obstruction of the common bile-duct 
due to malignancy, bile acids were found in the urine early in the course of the jaundice 
but later could not be demonstrated Following experimental common bile-duct obstruc- 
tion in the dog he observed that the bile acids usually disappeared from the urine after 
a short tune 

Brakefield and Schmidt,'' m studying the excretion of bile components in dogs with 
obstruction of the common bile-duct found that the excretion of bile acids in the urine 
gradually decreased to a very small amount Recently Snell, Greene, and Rowntree““ 
have reported quantitative determinations of bile acids in the blood of dogs following 
experimental obstruction of the common bile-duct A marked increase in the bile acid 
content of the blood was observed on the second or third day after severance of the 
common duct, with maximal values during the second week of obstruction Thereafter 
the bile acid in the blood was found to approach the normal level 

(Snell, Greene and Rowntree,”° in accordance with the view of Weintraud,^^'’ accept 
the explanation that a decreased synthesis of bile acid by the liver occurs following 
prolonged biliary obstruction One should then rather expect values for bile acids below 
those observed in the normal animal w’hen bile acid synthesis begins to fail) 

Rowntree, Greene, and Aldrich also report quantitative bile acid determinations on 
patients with hepatic disease Increased values were present early in obstructive jaundice 
that decreased to the normal level with long continued biliary obstruction 

It would therefore appear unlikely that the explanation of the tendency 
for patients with obstructive jaundice to bleed is to be found in a bile acid 
intoxication The concentration ot bile acids in the blood diminishes with 
continued biliary obstruction, whereas the tendency toward haemorrhage is 
most frequently observed m those patients where the obstruction to the 
bile flow has been long continued 

2 The Relation of the Liver to the Hcemoi 1 hagic Tendency — The impor- 
tant role of the liver in maintaining the normal coagulability of the blood has 
long been known Pawlow,®^ and later Bohr,^ found that w'hen the circula- 
tion above the diaphragm was shunted out of the general circulation, that 
blood drawn from the carotid artery about fifteen minutes later remained 
incoagulable Following ligature of the coehac and mesenteric arteries in a 
dog, Bohr ^ also observed that blood shed four hours later remained incoagu- 
lable for more than two hours Some years later the same observation was 
made by Doyon, Morel and Karefif^- who found that, following the injection 
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of paiaffin into the coeliac axis the blood when shed, failed to clot In other 
dogs Doyon and Gautier, 20 22. 23 excised the intestines and ligated the inesen- 
tei 1 C and cceliac artei les with the same 1 esult 

In 1894, Conn and Ansiaux“ had already observed that the blood ol dogs poisoned 
with phosphorus remained incoagulable Spontaneous hscinorrhages in the tissues of some 
of these animals were also seen Doj’on found that dogs given 25 to 50 c c of chloroform 
by stomach tube died after a few days and that blood drawn from the carotid artery 
shortly before death failed to clot This alteration m the coagulability of the blood was 
correlated by Doyon, Morel and Billet®* with the hepatic necrosis that followed the 
administration of chloroform, and that was responsible for the death of the animals 
The same findings were present in phosphorus poisoning More recently Kerr, Horwitz, 
and Whipple have lound that in the liver injury attending the subcutaneous injection 
of phosphorus in dogs the animals die m about five days The blood remains incoagulable 
and multiple luemorrhages are usually present 

Doyon and his co-workers have also noted that the injection of a centigram 

of atropm per kilo into the mesenteric vein of a dog causes the blood to become 
incoagulable Injections of atropm into the saphenous vein or into the splenic or renal 
artery i\ere without effect on the coagulability of the blood Hepatic artery injections 
elicited the same effect as portal injections®* Later they observed that the forcible 
injection of atropm into the common bile-duct had the same effect on blood coagulation 
as when introduced into a mesenteric vein“ In the rabbit or guinea pig, common bile- 
duct or mesenteric vein injections of atropm produced no alteration m blood clotting*” 

A gram of ox-bile per kilo injected into the mesenteric vein of a dog caused the 
blood to become incoagulable'® Two to three times this amount when injected into a 
systemic vein did not alter the coagulation of blood “ When i cc per kilo of 10 per 
cent solution of taurocholic or glycocholic acid was injected into the mesenteric vein 
of a dog, the blood also became incoagulable Following the injection of 5 cc of ov-bile 
into the mesenteric vein of a rabbit, the blood failed to clot when shed The rabbit died 
two hours after the injection 

The incoagulability of the dog’s blood following the introduction of Witte’s peptone 
into a systemic vein, as first observed by Schmidt-Muhlheim,®’ Doyon also attributes to an 
action on the liver*® After forceful injection of Witte’s peptone into the common bile- 
duct of a dog ( 01 gram of peptone per kilo dissolved in 30 to 40 c c of normal saline) 
a marked lowering of blood pressure accompanied by failure of the blood to clot 
occurred 

After excision of the liver m the dog,*” and in the frog,®'. Doyon and his associates 
observed that the blood failed to clot Mann and Magath state that certain constant 
changes m the coagulation of the blood are present following hepatectomy m dogs, but do 
not discuss the nature of the changes observed 

These experiments indicate very definitely that destruction or injury of 
liver tissue and interference with or diminution of liver function may seriously 
alter blood coagulation The nature of the mechanism or mechanisms by 
which these changes are brought about is not clear In the alteration of 
coagulation observed following liver excision it would appear that something 
essential for blood coagulation had been removed with the liver Doyon and 
his co-workers state that liver extirpation removes the source of fibrinogen 
Foster and Whipple^' in a study of blood fibrin state that all available data 
points to the liver as the only potential source of fibrinogen in the body 
Williamson, Heck, and Mann,^"^-^ on the contrary, have indicated that the 
liver IS not necessary for the regeneration of fibrinogen 
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The incoagulability of the blood in the experimental animal following 
mesenteric vein and common bile-duct injections of atropin, ox-bile, and 
bile salts and the failure to elicit this alteration after systemic vein or artery 
injection would indicate that some anticoagulant is liberated following liver 
injury Doyon has found that the perfusion of an extirpated dog’s 
liver with saline imbues the perfusion fluid with anticoagulant properties 
When such a liver was perfused with the blood from another dog, the blood 
used also became incoagulable Doyon has been able to extract anticoagu- 
lant substances from other organs and has suggested that these substances 
are nucleoproteins Several years before, Conradi had been able to show 
that the piessure juice of many oigans may inhibit the extravascular clotting 
of blood Following the injection of thymus and liver extract of calves 
intravenously m rabbits, Boggs ■* found that m many instances the blood 
remained incoagulable when shed 

3 T/ie Clinical Occui t ciice of the Tendency to Heemon liage — Though 
there is no absolute correlation between the duration and intensity of 
icterus and the tendenc)'^ of patients with obstructive jaundice to bleed, most 
instances that came under observation with abnormalities of coagulation have 
usually had biliary obstruction for some time Of fifty-eight patients that 
died of hcemorrhage after opeiations on the biliary tract for the relief of 
obstiuctive jaundice m Swedish Hospitals, Petren found that fifty had been 
jaundiced for three weeks or more In only eight instances was the icterus 
of less than thiee weeks standing The duration of jaundice was from five 
to eight weeks in the patients reported here Kehr refers to an instance 
of death from cholemic bleeding after operation when jaundice had been 
present only for five days 

In a previous section of this paper it has been pointed out tliat the reten- 
tion of bile 111 the organism per se is probably not responsible for the 
tendency of icteric patients to bleed or foi the alteration in blood coagula- 
tion The explanation lies rather in the injury of liver tissue and diminution 
of liver function consequent upon the biliary obstruction 

The tendency to spontaneous haemonhage in catairhal jaundice is prac- 
tically unknown Alteration in the manner in nhich the shed blood of such 
patients clots is also unusual Bleeding and abnoimahties of blood coagula- 
tion m patients with acute yellow atrophy of the liver, - hepatic cirrhosis, 
or extensive metastasis in the liver,^® are not unusual Hasmonhages fol- 
lowing clinical poisoning with phosphorus or chloroform m which severe 
liver injury may occur are well known 

Following jaundice of septic origin in which hepatic necrosis obtains, 
bleeding may also occur 

Maj o-Robson,'"® Arnsberger “ and Quenu have called attention to the increased 
liabihtr of patients to bleed with biliary obstruction when the obstructing mechanism is 
due to mahgnancj m the bile-ducts, over that present in patients with stone or stricture 
interrupting the bile flow Quenu felt that the combination of mahgnancj and icterus 
predisposed toward hiemorrhage Undoubtedl} , the more complete biliarj obstruction 
and consequenth greater Iner destruction accounts for the more frequent abnormalities 
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of coagulation seen in such patients Judd and Counsellor have recently demonstrated 
that greater dilatation of the duct system of the liver obtains in obstruction due to carci- 
noma, than that seen following biliarj obstruction due to stone or stricture In congenital 
obliteration or atresia of the bile-ducts, hannorrhage is a frequent cause of death 

Petren states that after operations for the relief of biliary obstruction, hccmorrhage 
may occur independent of age, se\, the nature of the operation performed or of the agent 
responsible for the block in the extra hepatic bile passages In most instances where 
bleeding occurred it obtained shortly following operative intervention In an instance 
reported liere bleeding commenced seven da3S after operation Bleeding after the first 
week Petren found to be unusual Petren’”' cites a few instances, however, m which 
dangerous or fatal hieniorrhage occurred in patients whose jaundice had already' subsided 
following operation 

4 The Relation of Calcium to Bleeding Since calcium was recommended 
by Wiight in 1891 for the contiol of htemorrhage, its use has been adapted 
to a variety of conditions Good lesults attending the employment of calcium 
have been noted in htemoiihages from the nose and lung as well as from 
hemorrhoids and after childbirth Calcium was fiist used in the tieatment of 
bleeding associated with obstiuctive jaundice by Mayo-Robson Today it 
IS looked to as the most dependable agent in the protection against post-opeia- 
tive htemorrhage in patients with obstructive jaundice 

Wright stated that the coagulation of blood m hemophilia and in normal patients 
could be hastened bj the administration of one gram of calcium chloride thrice daily 
Boggs ’ ted rabbits calcium chloride by stomach tube and made intravenous injections 
with a consistent low^ering of the coagulation time Denk and Heilman ” state that the 
oral administration of calcium in man increases the coagulabilitj' of the blood when the 
time already is normal, louder than normal, or dela\ed Schmerz and Wischo”“ injected 
calcium lactate intravenously in 0 10 gram doses in patients w'lth a normal blood 
coagulation A shortening of the clotting time wuthin ten minutes following the injection 
w’as regularly observed After eleven to tw'elve hours the coagulation time was still 
decreased and only returned to the initial level after 24 hours Maendl ~ in 1920 stated 
that he had treated the haemorrhages ot pulmonary tuberculosis for three years with 
good results by the intravenous injection of 5 to 10 cc of a 10 per cent solution of 
calcium chloride 

Van Licr"” and Addis have been unable to increase the coagulability of the blood 
in hospital patients by the oral administration of calcium Loew^enstein and Politzer 
observed no effect after giving calcium lactate by mouth, but found that the intravenous 
injection of calcium chloride always lowered the coagulation time even m patients in 
wdiom the blood clotted normallj'^ 

Rey’“ obtained consistent increases m the blood calcium of dogs following the 
subcutaneous and intravenous administration of calcium oxide Heubner and Rona found 
that the blood calcium in cats increased to two to three times normal after the intra- 
venous injection of calcium chloride After tw'o hours, the blood calcium w^as normal 
again Jansen has shown that the oral administration of only the soluble salts of 
calcium w'lll increase the blood calcium Calcium bicarbonate was most effective in this 
respect with an increase of 572 per cent m the blood calcium following oral ingestion 
An hour or twm following the intravenous injection of calcium chloride, Jansen found the 
calcium level m the blood normal again 

The use of calcium as it is employed today m our country in the prophy- 
laxis against htemorihage in obstructive jaundice, as 3vell as when the 
coagulation is already delayed, has been brought about largely through the 
efforts of Walters ^<^3, h 4 Chnic In 1921, following the intra- 
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venous injection of 5 c c of a 10 per cent solution of calcium chlond 
once daily on three successive days as a pre-operative measure, Walters u- 
able to report a marked reduction in post-operative mortality from hasrnor 
rhage in obstructive jaundice Two years later Judd and Lyons reporte( 
143 operations on the common bile-duct with eight deaths In none of thes 
instances, the authors state, was haemorrhage a factor in the cause of death 
More recently Judd has reported 142 operations on the common bile-duL 
with eleven deaths Jaundice was present m some degree in 104 patients an( 
m four of the eleven deaths haemorrhage was a factor in the lethal outcome 
The fact that deaths occur from spontaneous haemoi rhage in patients with 
biliary obstruction as well as after operation upon such patients indicates, 
however, that the intravenous use of calcium has not solved the problem of 
haemorrhage in jaundice 

The belief that the delay in coagulation and the haemorrhagic tendency of 
obstructive jaundice are due to a lack of calcium in the blood has already been 
referred to That the bile acids in the blood are probably not responsible for 
the alteration m blood coagulation has been pointed out It has been men- 
tioned that the retention of bile pigments in obstructive jaundice is thought 
to cause a functional deficiency in calcium and to lender the blood calcium 
less available to participate m the process of blood coagulation An actual 
quantitative deficiency of the blood calcium, however, does not obtain 

In parathyroid tetaiii m which a quantitative diminution of blood calcium occurs, 
no prolongation of the clotting time nor tendency to hiemorrhage obtains Kottmaii anJ 
Lidsky “ observed an accelerated coagulability of the blood in two dogs with experimental 
parathyroid tetany Simpson and Rasmussen failed to observe any alteration in the 
coagulation of blood m experimental parathjmoid tetany 

Hammarsten was the first to show that in the first step in the clotting of blood, 
calcium was essential for the activation of prothrombin (thrombogen), into thrombin, 
but that the interaction of thiombin and fibrinogen to form fibrin could take place in the 
absence of calcium Since then. Vines has found that the presence of ionized calcium 
IS not necessary to clotting, and Stuber and Focke have produced clots in the absence 
of calcium 

It has recently been found that following the administration of parathyroid hormone 
(Collip) to normal patients, or to patients with parathyroid tetany, that the blood calcium 
can be increased at will Gordon and Cantarow observed a consistent reduction in the 
clotting time following the use of parathyroid extract in patients with normal coagulation 
time A change in coagulation was noted four hours after the injection and the maximum 
change after ten to fifteen hours In fourteen cases of jaundice (ten obstructive) with 
noi mal blood coagulation, Cantarow, Dodek and Gordon “ found the response to para- 
thjTOid extract injection to be similar to that observed in non-jaundiced patients 
Zimmerman tested the effect of the administration of parathyroid extract m large 
doses to normal dogs and after experimental bile-duct obstruction, as well as in normal 
patients and in patients with jaundice An end-point for coagulation was used which 
for normal dogs was twenty-five minutes and for patients thirty minutes Twenty-four 
to forty-eight hours later, when the coagulation time was again determined, Zimmerman 
observed no change from the initial reading * 

* Petren used an end-point which for normal patients was thirty-eight to forty min- 
utes Delaj^ in the extravascular clotting of blood by this method, when not marked, 
would appear to be demonstrated with greater certainty than by methods in vhich the 
usual end-point is eight minutes or less 
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Lee and Vincent state that the “calcium m vitro” test in which it is demonstrated 
that venous blood from jaundiced patients can be made to dot more rapidly m vitro 
following the addition of calcium bears evidence that there is a deficiency of available 
calcium m obstructive jaundice Morawitz and Bierich®'’ have also shown, however, 
that the same acceleration of the dotting of jaundiced blood can be brought about 
by the addition of tissue extract They observed that tissue juice when added to the 
blood of cholemic patients in vitro caused the blood to clot three times more rapidly than 
normal blood 

There is, however, some evidence that would indicate a disturbance of calcium 
metabolism m obstructive jaundice A number of years ago Pawlow observed that 
dogs with complete biliary fistula frequently developed osteoporosis The same change 
was later noted in patients with biliary fistula by Seidel 

The loss of calcium from the body depots and the inability to assimilate fat has been 
described by Duttman^' as the cause of the osteoporotic changes in bone in biliary 
fistula The same loss of calcium from the body depots is said to occur m obstructive 
jaundice'" and the evcretion of fat in the stools is well known King, Bigelow, and 
Pearce found markedly lowei ed calcium values in the bones of dogs with obstruction 
of the common bile-duct The osteoporotic changes described by Seidel in patients with 
biliary fistula have also been noted in patients with continued biliary obstruction 

Recently Kuttner has reported parenchymatous hsemorrhages following operation in 
a patient with a biliary fistula of one and one-half years’ duration The bleeding responded 
promptly to calcium therapy 

Walters and Bowler noted that after the intravenous injection of a given dose of 
calcium chloride in jaundiced dogs, that only half the increase m the blood calcium occurs 
that IS seen following the same injection m normal dogs The lethal dose of calcium 
chloride for jaundiced dogs injected intravenously was found by Walters and Bowler 
to be greater than for normal animals 

These facts, together with the observations of Buchbinder and Kern,® and of Kirk 
and King,“ previously referred to, indicate that a disturbance of calcium metabolism may 
be present m obstructive jaundice The relation of this disturbed calcium metabolism 
to the tendency of jaundiced patients to bleed, however, is not very clear, nor does it 
appear to be very direct No denial of the suggestion of Schloessmann that calcium 
may improve the liver function and thus lessen the liability to bleed m icterus, can be made 
111 the present state of our knowledge concerning liver function and calcium metabolism 

A deficiency of calcium in the circulating blood of patients with biliary 
obstruction must not be inferred, however, because the intravenous injection 
of calcium chloride lowei s the extravascular clotting time of the blood It 
must be kept m mind that most investigators have observed a reduction, in the 
coagulation time of the blood in normal people following calcium adminis- 
tration Then, too, it is known that a number of other remedies injected into 
the organism may produce the same effect 


In 1904, Boggs stated that at that time gelatin was used in Germany almost 
cxclusivclv to lessen the danger of haemorrhage Its use as a hecmostatic agent Kuster 
says, was known to the Chinese centuries ago It, too, like calcium has been employed 
with satisfaction in the treatment of haimorrhagcs of many types Kehr at one time 
lias an exponent of its use m the treatment of cholemic bleeding and reported three 
instances in which it was emplojed successfully for this purpose Boggs' obtained a 
lowering of the coagulation time 111 rabbits after intravenous or subcutaneous injections 
of 10 to 30 c c of gelatine Gebele observed a hiemostatic action following the sub- 
cutaneous injection of gelatine m animals and m man only after loss of blood had already 
occurred Negative results following attempts at reduction of the coagulation time in 
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normal animals with gelatine are reported by Sackur^™ Zibell/“ and Schmerz and 
Wischo,““ attribute the influence of gelatine on the coagulation of blood to its calcium 
content Wildegans believes that the protein in the gelatine is responsible for this action 
In 1909, Von den Velden recommended the injection of 5 to 10 cc of a 10 to 20 
per cent solution of sodium chloride as a haemostatm, and mentions an instance of its 
employment with good effect m the treatment of bleeding m hepatic cirrhosis Its mode 
of action he thought to be entirelj' phj'sical He felt that an increase in the osmotic 
pressure of the blood occurred resulting in a dilution of the blood by tissue fluid A 
decrease m the clotting time of the blood legularly followed intravenous injections of 
small amounts of this hj'pertonic solution in normal patients and animals Later Von 
den Velden increased this dosage to 100 cc of a 10 per cent solution of sodium 
chloride for clinical use Schenck and Boitel “ are inclined to believe that the beneficial 
action of calcium chloride m the treatment of the bleeding also occurs through this agenc^ 
Schreiber m 1913, recommended the intravenous injection of 200 cc of a 20 per 
cent solution of glucose solution for the same purpose Kehr “ was a strong advocate 
of Its emploMuent in the treatment of li-emorrhage of obstructive jaundice 

Weil has employed and recommended the subcutaneous injection of human serum 
and of the serum from o\-blood in the treatment of Iiremorrhagic conditions Perthes ■’ 
during the same 3 ear stopped the bleeding following the extraction of teeth 111 a 
ha.mophihac bv the injection of rabbit’s blood about the bleeding surface Quenu’“ has 
followed Weils suggestion for the treatment of the hmmorrhagic diathesis of biliarv 
obstruction and describes good results Will}' Mejer® has emploj'ed the subcutaneous 
injection of human serum m the treatment of bleeding m jaundice and has found this 
procedure effective 

Fonio has prepared and used an extract containing the lipoids and blood platelets 
of blood in the treatment of bleeding of every t3pe with satisfactory results 

In 1920,'“ after the exhibition of calcium and othei hiemostatic remedies hid been 
without result, Stephan radiated the spleen and successfulh arrested haemorrhage in a 
patient who had bled following the removal of a supra-clavicular bmph-node He later 
obser\ed that the blood of a normal patient clotted more cjuickly 111 Mtro after radiation 
of the spleen Schinz ““ noted an acceleration of the extravascular clotting of blood 
following radiation of the spleen m normal persons but found it ineffective in the bleeding 
of jaundice Tichy^"*” has noted decrease of the clotting time following radiation of 
the liver Szenes noted a shortening of the coagulation time following radiation of a 
malignant tumor of the thyroid Muller states that the same effect ma\ be obtained 
following radiation of anv organ and attributes the mode of action to tissue destruction 
Nigst®'' observed a decrease in the coagulation time after radiation of the splenic area 
in three patients from whom the spleen had previousl}'^ been removed 

The observation of Foster and Whipples that ladiation of the thorax or abdomen 
results m a prompt rise in the blood fibrin value is the ]ikel> explanation of the influence 
of radiation on blood coagulation The tissue injurv or destruction following radiation 
gives rise to an increased blood fibrin 

The value of blood transfusions in the treatment of all haemorrhagic diatheses is well 
known and needs no special discussion here Pendl and Pallin “ have reported 
instances citing its value in the treatment of bleeding accompanjung biliarv obstruction 
Not long ago, however, venesection was occasionallv used for the control of bleed- 
ing, based on the fact that haemorrhage is spontaneously arrested after the acute loss of a 
large quantitj" of blood" Von den Velden had practiced segregating the blood m the 
extremities for this purpose As recently as 1910, venesection was recommended b\ 
Sahli for the treatment of bleeding in haemophilia 

Euphyllin has been found bj' Nonnenbruch and Sz3 szvka ” to decrease the coagulation 
time on injection Calcium and tissue extract if added to blood in vitro or if injected, 
appear to decrease the clotting time Witte’s “ peptone has no influence 011 coagulation 
when added to blood in vitro but when injected intravenousljq inhibits the clotting of 

854 



HJEMORRHAGIC DIATHESIS OF OBSTRUCTIVE JAUNDICE 

blood shed subsequently Atropin injected into the portal circulation of the dog has the 
same effect but docs not influence blood clotting when added in vitro Sodium citrate 
inhibits clotting in vitro but may accelerate coagulation when injected into the organism 
Willvie’'^ recommends its use in the treatment of bleeding of biliary obstruction 

This brief i ecapitulation of the usual and most effective haemostatic 
lemedies employed m the treatment of haemoiihage has been made only to 
indicate that an increase in coagulability and a i eduction m the clotting time 
of blood may be effected by a laige numbei of means A shortening of the 
time in which blood clots following the successful employment of a certain 
agent in the aiiest of haemoiihage does not necessaiily indicate a deficiency 
in the oiganism of the lemcdy used Decrease in the clotting time of the 
shed blood of patients with obstiuctive jaundice following the intiavenous 
injection of calcium chloride does not signify a functional deficiency of 
calcium It only means that calcium is a good remedy to reduce the pro- 
longed exti avascular clotting time of the blood m biliary obstruction 

5 The Relation Betzveen Delayed Coagulation and the Tendency to 
Bleed — A point that requiies emphasis in the discussion of hfemorihage m 
jaundice is that the entire problem does not hinge on a decreased coagulability 
of the blood Mere delay in the extiavasculai clotting is not lespoiisible for 
the spontaneous haemorihages that may obtain in icteric patients Nor can 
prolonged bleeding from the operative wound in patients with biliary obstruc- 
tion be attiibuted solely to delayed coagulation of blood The problem of the 
airest of heemonhage in vivo is not as simple as the solution of the process 
of clotting in vitro 

In the normal ciiculating blood piothrombin (thiombogen), calcium, and 
fibiinogen are all present The circulating blood lemains fluid because throm- 
bokinase is piesent in no great amount, oi because an excess of antithrombin 
IS not present 

In the aiiest of heemorrhage following operative incision on a patient 
m whom no hjemorrhagic dyscrasia is present, an adequate hremostasis is 
obtained by the ligature of the laige vessels (arteries and veins) Spontaneous 
aiiest of bleeding ordinarily occurs in the smallei vessels (capillaries, arteries, 
and venules) Following the exhibition of heat or pressuie, or the local 
application of an astringent the haemostasis in the lessei vessels can be 
acceleiated The failure of this spontaneous ariest of haemoirhage to occur 
m the smallei vessels in a haemonhagic diathesis indicates the inadequate 
foimation of blood jdatelet thrombi to occlude the vessel, or an inability of 
the vessel to retract properly After division the intima of the normal vessel 
lolls in like the end of a glass tube exj^osed m a flame Even the capillaries 
without muscle tissue in their walls possess an inheient power of contracting 
when injured Undoubtedly, this contraction of the smallei vessels is of 
pninaiy impoitance m the control of bleeding StegemaniM^o 
the finei vessels thiombus formation does not occur and that the contraction 
of the vessel alone causes internal apposition and arrests bleeding 
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In patients with purpura haemorrhagica, an imiDroper blood platelet throm- 
bus formation due to the deficiency of blood platelets accounts for the 
tendency to bleed A deficiency of calcium in the circulating blood has not 
been adequately demonstrated in any haemorrhagic disease In haemophilia, no 
quantitative diminution of the blood platelets is present It has been sug- 
gested that the etiological factors concerned are a qualitative change in the 
blood platelets and a deficiency of prothrombin In both haemophilia and 
the bleeding of obstructive jaundice, a prolonged exti avascular coagulation 
time of the blood and a tendency to bleed after trauma are present In the 
haemorrhagic dyscrasia of biliary obstruction a deficient contraction of the 
smaller vessels and an inadequate blood platelet thrombus formation would 
appear to be as much responsible for the bleeding in these patients as is the 
delay in the extras ascular clotting of the blood The dyscrasia does not 
reside in the blood alone , the blood-vessels must also be implicated 

Morawitz has stressed the importance of determining the bleeding time 
described by Duke,^^ in haemorrhagic conditions He believes that its deter- 
mination IS much more important than that of the clotting time He points 
out that the bleeding time may be prolonged when the coagulation time is 
normal (Purpura) but knows of no condition m which the bleeding time is 
normal when the coagulation of the blood is prolonged In his hands 
hasmophiha, jaundice (with a prolonged clotting time), phosphorus poisoning, 
and experimental hiiudm injection always exhibit a piolonged bleeding time 
It would seem that m a disease in which there is a decided tendency to 
bleed after operative trauma as m jaundice (with prolonged coagulation) or 
hsemophiha that the bleeding time should also be prolonged If the bleed- 
ing time does not determine the tendency to bleed after trauma what does 
it determine^ 

It is true that most investigators obtain a normal bleeding time in the 
haemorrhagic diathesis of biliary obstruction The bleeding time m the four 
patients reported here were consistently normal In purpuia haemorrhagica, 
when purpura is pi esent, the bleeding t’me is always prolonged Is it that the 
bleeding time as it is ordinarily determined, measures only an inadequate 
blood platelet formation and that the plunging of a needle to a depth of 
about 4 mm into tissue does not test the contractibihty of the vessels ^ 

Ttcatmcnt — The haemorrhagic dyscrasia of obstructive jaundice is due to 
liver injury and diminution of liver function Briefly stated, the treatment 
most urgently indicated to avoid hemorrhage lies in the early relief of biliary 
obstruction 

At the present time, the best index that we have of the tendency of 
jaundiced patients to bleed is the coagulation time of the blood The tendency 
to bleed and delay m the extravascular clotting of blood, however, do not 
always run parallel That post-operative bleeding inaj'’ obtain despite reduc- 
tion of the coagulation time is well known An unoperated patient referred 
to m this report died suddenly from extensive hjemorrhage into the entire 
intestinal tract when the clotting time determined on the same day was normal 
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Thai the lendeiin to liKinoirhage and delay in the clotting of blood in 
patients \\ith biliai) obstiuction may lemain lefiactory to all methods of 
tieatment is illustrated in the histones of two of the patients related here 
When both delay in coagulation and the tendency to spontaneous bleeding are 
present. conser\ative means of treatment are less effective than when delay 
in clotting alone is the only stigma of an abnormal haimostasis Elsewhere, 
the wiitei has icpoited the instance of a patient with profound jaundice of 
three and one-half ^eais’ duiation. m uhich no tendency to spontaneous 
hemonhage had been manifested A clotting time of fifty minutes was 
reduced to an almost noimal leading after calcium administration and trans- 
fusions No bile-ducts could he demonstiated at operation and the patient 
died fne days later No tendency' to bleed was manifested, nor were any 
hremorrhages found at the iiostmoitem examination 

At the Unnersity llosjntal. calcium chloride has been given pre-opera- 
tnely to all patients ^\lth obstiuctne jaundice as outlined by Walters, for 
sc\eral years \\ hen the clotting of the venous blood of jaundiced patients is 
delayed \\c ha%e found the uuia\eiious injection of calcium chloride to be 
more cftectne m the icduction of the delayed coagulation than other lemedies 
But when h.emoiihnges occui post-opeiatnel)' we ha\e cause to rely moie on 
the tiansfusion of unniodilicd blood by the Kimpton-Brown tube method than 
on other measuies Anything that impro\es liver function may have a favor- 
able influence on the tendency to bleed W J Mayo has emphasized the 
\alue of the adminisliation of glucose to patients with hepatic insufficiency 
After hcpatcctomy in dogs, Mann and his associates have been able to 
prolong the period of survnal for seveial hours following the intravenous 
injection of glucose The \alue of hypei tonic solution of glucose as a 
hemostatic agent has already' been referred to 

What IS to be done w'lth the patient whose delay in coagulation remains 
refractory' to all the conseivalive means of treatment^ It is stated that to 
operate in the presence of a peisistently delay'ed coagulation is only to invite 
disaster In lucmoiihiha, patients have a lecurring cycle m which the 

tendency' to bleed after tiauina is increased In some phases of the cycle, 
the coagulation time may be normal, and the patient may manifest little or 
no tendency to bleed In obstructive jaundice, in which the factor of biliary 
obstruction continues to operate, it is not likely m the presence of complete 
obstruction that the hccmorrhagic diathesis may become automatically adjusted, 
as McVicar and Fitts have suggested Postponement of the relief of biliary 
obstruction after tiansfusion and calcium have failed to bring about a normal 
blood coagulation, only permits the vicious cy'cle to become worse When it 
can be demonstrated that the obstiuction is incomplete, delay may have some 
virtue But to continue with conservative measures, when a fair trial has 
been of no avail in the reduction of delayed clotting, is procrastination that 
increases the liability to hemonhage when operation is performed 

Those who withhold from operating on patients with complete biliary 
obstruction with a persistent delay in the coagulation of the blood point to the 
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enormous mortality of operating foi the relief of obstiuctive jaundice due to 
malignancy Without operation, however, the outcome is not long delayed 
and the mortality is always lOO per cent 

In one of the instances reported here operation was withheld because of 
the ascites, the delayed coagulation of the blood and spontaneous tendency to 
hcEmorrhage The operative risk in such a patient, of course, would have 
been great (75 per cent in the light of compiled statistics °®'’) but the post- 
mortem findings certainly indicated that an operative attempt would have 
been worth while A small localized caicinoma of the bile-duct was found at 
the point of union of cystic and hepatic ducts The ascites was due to biliary 
obstruction No metastases were demonstiated 

It is known that a patient may first exhibit the tendency to haemonhage 
after the drainage of bile has been established One such instance is reported 
here but fortunately the outcome was fa\orable after lepeated transfusions 
Petren reports fatal instances that bled only after drainage had been effected 
for several days Such an occurrence suggests that the sudden release of the 
biliary obstruction may temporarily increase hvei damage, dimmish liver 
function, through oedema or other cause, and mciease the liability to haemor- 
rhage The danger of sudden decompression of the distended urinaiy bladder 
following chionic retention of mine is, of course well known Crile and 
Reid^®^ have already suggested for other leasons gradual decompression of 
biliary obstruction m chionic icteius Reid believes that a ‘‘serious toxic 
state” may occasionally occur after the sudden decompression of the common 
bile-duct of deeply jaundiced patients 

That the important factoi m the avoidance of haemorrhage m patients with 
biliarj'^ obstiuction lies in the eaily relief of the obstruction cannot receive 
too much emphasis The greater number of patients needing surgerj'' for the 
relief of obstructive jaundice come to operation when the block in the bile 
flow has been present for many weeks and eren months Rovsmg stated 
that in unremitting obstructive jaundice of two to three weeks’ duration the 
patient should be submitted to operation at once Schmieden and Sebening 
believe that when biliary obstruction has been complete for more than two 
weeks and delay in coagulation is piesent that conservative means are of no 
value in its treatment Kehr stated that when biliary obstiuction has been 
present for more than five or six neeks, opeiation, because of the danger of 
hsemoiihage, carries an extiemely high and unnecessary risk 

When catairhal jaundice, which occasionally occurs even at the time of 
life when operations for the relief of biliary obstruction aie common, can be 
ruled out by a short period of observation certainly operation should not be 
deferred, in the presence of inci easing jaundice 

In a patient m whom the jaundice is due to cholangitis, a simple decom- 
pression opeiation as advised by Crile would appeal to be the operation of 
choice When the obstruction is due to a stone in the common bile-duct and 
can leadily be removed, this should be done, but the removal of the gall- 
bladder even though stone-containing 01 diseased should be deferred to a 
later date Unnecessary operating is to be avoided 
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In patients in ^^hom a caicinoma of the panel eas is found (or a chronic 
jiaiicicatitis causing laundicc, a laie occuiience) a cholecysto-duodenostomy 
IS to lie peifoimcd \\ hen a caicinoma of the liile-diicts is piesent and 
excision ol the tnmoi feasible a hepatico-duodenostomy oi an anastomosis 
cniploMiig the gall-hladdei should he done A simple diainage operation 
(choice} ''tostonn ) in the cases of duct malignancy caiiies the same mortality 
as an anastomn>is opciation and these patients stand a complete external 
hili.ii} fistula pool!} 

The choice of a snitahle aiiresthctic agent in the piesence of chronic icterus 
IS cen imjioitant The axoidance of chloioform needs no emphasis The 
occasional occuriencc of anuiia aftei opciation on jaundiced patients under 
ethei has piepidiccd the uiitci against its use It is known, of couise, that 
aiiinia max obtain in the couise of ohstiuctixe jaundice in unopeiated patients 
and it max he that the ojieiation itself is as much lesponsible foi the compli- 
cation of amina .is is the .in.esihcsia lUit when possible, the oj^eration should 
he done xxithout ether 'I he jneliminai} injection of morphine combined with 
noxocaine amcsthcsia of the alidominal xxall and the administration of nitrous- 
oxide an.esthesia usu.ill} gixes sufficient lelaxation An adequate incision 
gixes good exposure and expedites the suigical proceduie 

SUXIMXRX A\D CONCLUSrONS 

The histones of two unojieiatcd patients xxdio died xxnth spontaneous 
hxmorihagcs due to hiliaiy ohstiuction are rexnexxed The instance of another 
patient is recorded in xx Inch fatal bleeding follow^ed the excision of a stric- 
ture and icconstiuction of the common bile-duct Another instance is 
reported in xvhich the patient almost lost his life thiough the agency of 
parenchyin.atous h.'emoiihage xvhen no dyscrasia of coagulation could be 
demonstrated preojiei atix^cly 

It is pointed out that the retention of bile in the organism pci sc is 
piobably not responsible for the haemorrhage diathesis of obstructix'e jaun- 
dice The destruction of lix'ei tissue and the diminution of liver func- 
tion, consequent upon the biliaiy ohstiuction, xvould appear to be the chief 
etiologic factors 

The tendency to bleed exhibited by patients xvith obstructive jaundice 
does not depend on delay in the extravascular clotting of the blood alone 
The blood-vessels as xvell as the blood itself in this lespect aie abnormal 

The important piinciple in the avoidance of hcemoirhage lies in the early 
relief of biliary obstruction In the reduction of delayed coagulability the 
intravenous injection of calcium chloride is the most dejjendable agent In the 
treatment of pai enchymatous hcEinorrhage, after ojseration, the transfusion 
of unmodified blood is of most value In instances of unremitting jaundice 
in whicli the delayed clotting remains refractoi} to all the conservative 
methods of i eduction in the absence of othei contraind’cations, biliary decom- 
pression should be done at once 

Hiemorihage following operation for the relief of biliary obstruction is 
still an important cause of operative moitality 
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BENIGN TUMORS OF THE STOMACH 
By J Tate JMason, M D 

AND 

Maurice F Dwyer, MD 
OF Seattle, Wash 

Benign tumors of the stomach are not common In four thousand ront- 
genological and clinical examinations of the stomach in our clinic since 1920 
only three have been found Besides the benign tumors one gastric hair-ball 
was encountered On account of the relative infrequency of benign lesions 
we have considered it of sufficient interest to report and discuss each case 
emphasizing a few points m diagnosis and surgical technic 

These cases have taught us that one must continually bear in mind that a 
benign gastric tumor although rare, may be the cause of an atypical gastro- 
intestinal complaint or an unexplained chronic anemia Eusterman has shown 
that less than one-half of one per cent of gastric neoplasms are benign Bal- 
four and Henderson report a series of fifty-eight cases of benign tumors of 
the stomach encountered at operation Braun and Pearl report five proven 
and seven probable cases of diffuse gastric polyposis 

Benign tumors of the stomach are briefly classified as papillomata, myo- 
mata, adenomata, fibromata, lipomata, osteomata, cysts and adeno-papillomata, 
the latter commonly called polyposis 

Case I — Seen m consultation with Dr W A Taylor, Ellensburg, Washington, 
November, 1920 Mrs H A , age thirty-five, consulted Doctor Taylor in August, 1920, 
on account of severe gastric h'emorrhage The patient was hospitalized for ten dajs 
during which time two transfusions were given Rontgenologic examination of the stom- 
ach and duodenum was said to be negative Gastric acidity was slightly above normal 

Ten days after leaving the hospital another gastric hfemorrhage occurred She 
returned to the hospital and sixteen transfusions were given, endeavoring to get her m 
condition for operation During this stay in the hospital a smooth tumor could be pal 
pated in the upper left abdomen At operation Doctor Taylor found a pedunculated 
tumor about the size of a grape fruit attached by a small pedicle to the posterior wall 
of the stomach 

Microscopic study of the tumor was made by two pathologists and both reported 
‘‘spindle-celled sarcoma” The patient, however, has been free from gastric s3'mptoms 
since the operation seven years ago, and reconsideration by the pathologists has classified 
the tumor as a leiomyoma 

Case II — ^24747 W W , male, age forty-eight, came to clinic July 23, 1927, com- 
plaining of severe diarrhoea 

Clinical Hisioty — Well as a boy, graduated from college in 1901, from then unti 
1909, lived as a bachelor and much of the time did his own cooking The diarrhoea from 
which he now seeks relief began in 1902, and since then it has bothered him each >ear 
although he states that he does not believe that the severity of the attacks of diarrhoea 

* Read before the Western Surgical Association, December 8, 1927 
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have been as severe since 1910 as they were previous to that time and attributes this to 
the more careful selection of his diet 

In 1903, the patient had an attack of indefinite upper abdominal distress associated 
with jaundice and fifteen to twenty bowel movements a day The diarrhoea was not 
painful, no blood was seen, but he passed considerable mucus The patient believes that 
these attacks of diarrhoea are often precipitated by nervousness 

In 1924, the gall-bladder was removed and the patient believes that the bowels have 
caused him less trouble since then until the past six months In October, 1924, a rather 
marked pigmentation appeared on the 
hand and on account of this glove pig- 
mentation associated with diarrhoea a 
diagnosis of pellagra was made in Cali- 
fornia 

In September, 1926, he weighed 175 
pounds In February, 1927, he suffered 
from influenza and considered himself 
too busy to allow sufficient time for con- 
valescence In May he began to have 
another severe attack of diarrhcea He 
was examined clinically and rontgeno- 
logically by his familj' physician who 
found no trouble in the stomach He 
was placed on frequent feedings of eggs, 
meat, vegetables and orange j nice There 
was some improvement and he went to 
a resort to convalesce, and while there 
his diarrhcea recurred 

On arriving in Seattle last July, his 
condition was so critical that he imme- 
diately went to a hospital 

Rontgenological examination of the stomach showed three small tumors in the pos- 
terior upper third of the stomach The technic used to demonstrate the lesions will be 
discussed later Examination of the colon by means of the barium enema was negative 
Several stool examinations failed to reveal any definite abnormal findings and procto- 
scopic examination was considered negative 

On July 30, 1927, the patient was operated on by Doctor Mason The stomach was 
opened by a midline incision Five polyps were seen Three had been detected by the 
X-ray, one about the size of a lemon and two about the size of a cherry The remaining 
two were about the size of a cherry seed 

Pathological examination of the polyps showed each to be a very vascular mucus 
polyp covered by a single layer of gastric mucosa The underlying tissue was mucoid 
m character, similar to that seen in a nasal polyp, definitely a benign tumor 

Convalescence was remarkably uneventful and there has been no recurrence of the 
diarrhcea to date 

Case III — W J W , 25673, age sixty-seven 

Peisonal Histoiy — He states that with the exception of a chronic constijiation of 
many years’ duration he has always enjoyed good health 

Clmical Hjsfoiy — Well until October, 1926, when he lost his taste and appetite which 
have never returned At that time he weighed 178 pounds During the past year he lost 
sixty pounds 111 weight and consulted a physician then on account of loss of weight and 
weakness m his legs During September, he began to complain of pain in the lower 
abdomen— “felt like he was full of gas” During September and October, he occasionally 
felt nauseated and vomited a few times and had two rather severe attacks of diarrhoea 

867 



Fig I — Case II Showing polyposes on the pos 
tenor wall of the stomach a Showing size and 
location 
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one lasting three days, the other seven Considerable amount of blood was passed, once 
during the latter attack of diarrhoea 

During the past year he has been troubled with frequency of urination, often urinat- 
ing ten times during the night Urinalysis was negative Red blood cells, t, 130,000, 

leucocytes 14,000, haemoglobin 
48 per cent 

Physical Evammahon — 
Considerable emaciation 
Head, neck and chest negative 
Abdominal mass size of an 
orange palpable in epigas- 
trium On account of emacia- 
tion, the mass at this date was 
easilj' felt 

Opoativc Findings — On 
opening the stomach a large 
pedunculated tumor about size 
of an orange was found at- 
tached to the posterior wall 
On account of its marked irreg- 
ularity and cauliflower appear- 
ance It was thought to be 
either an adenoma or a carci- 
nomatous degeneration of the 
adenoma Microscopic exami- 
nation shows a marked irregulantj of the surface but no evidence of carcinoma The 
mass itself is definitely a fibro-myoma with marked inflammatory changes 

Opeiatwe Technic — The operative technic for benign tumors of the 
stomach, IS very simple In each case a small transverse incision was made in 
an avascular surface of the stomach These incisions were enlarged to three 

times their size by gentle retrac- __ _ 

tion with small retractors W e feel j 
that this is probably one of the 
most important steps m the opera- 
tion One of these patients re- 
ceived gas and ether inhalations, 
one gas and local anaesthetic, and 
one local anaesthetic only The 
post-operative convalescence was 
practically the same In approach- 
ing the benign tumors haemostats 
were applied to the base being at- 
tached well on the side of healthy 



Fig 2 — Case III Large single pedunculated pol>p 



Fig 3 — Cross section of the tumor 


mucous membrane The tumors were removed with a long pair of curved 
scissors and an actual cautery applied to the base above the hsemostat The 
cautery was held on the blade of the hsemostat until we felt that that instru- 
ment had received enough heat to coagulate the tissues and bloodvessels 
to the immediate tissues The grasping area of the hsemostat was then 
whipped over with a running suture of double dulox The hasmostat being 
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loosened and slipped out of place befoie the suture was pulled taut Over 
this approximation seveial interrupted wax sutures were placed 

SUMMARY 

In reviewing these three cases of henign tumors of the stomach, one is 
impressed hy the lack of any gastric symptoms All complained of weakness, 
anemia and loss of weight but none attributed their ill health to a lesion in the 
stomach Diarrhoea was very persistent in one case and was practically the 
sole complaint 

The most important means m the diagnosis of these cases w^as the ront 
genologic examination All the tumors found in these three cases were 
located on the posterior wall of the stomach The method now used to dem- 
onstrate lesions located on the posterior wall, is one of the many things to 
which rontgenologists shall always be grateful to Dr Russel D Carman 
Carman in 1923 presented a newer method of demonstrating lesions located 
on the posterior wall, especially those situated in the upper third of the stom- 
ach These cases have taught us to nevei omit the method from our routine 
It was formerly our practice after following the barium mixture through the 
oesophagus to centre our attention on the duodenum, because the duodenal cap 
IS frequently well visualized after the fiist few swallows of the liquid Now 
observation is made to determine the course of the barium stream as it 
descends in the stomach Normally the stream follows a direct course in the 
upper part of the stomach until it impinges on the gastric wall and then 
descends as the stomach relaxes before it If a growth is present high on the 
posterior gastric wall the barium stieam will be deflected to one side or the 
other or if the mass is comparatively small the stream may be divided When 
the stomach is partially filled with the barium suspension, careful palpation 
approximating the gastric walls will project the fluid about the viscus in a thin 
layer, and will show a filling defect on the posterior wall which could not be 
seen otherwise These growths are not seen if enough media is m the stom- 
ach to completely submerge them During the manipulation of the partially 
filled stomach attention should be directed to the parallel streaks representing 
the sulci between the rugae of the stomach These rugae are obliterated in the 
area of the tumor 

The value of careful palpation of the partially filled stomach during fluor- 
oscopy cannot be emphasized too strongly It is our opinion that if this is 
made a routine procedure, we will not have an occasional report of a benign 
gastric lesion but probably many of them within the next few years 
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FASCIAL SUTURES FOR INGUINAL HERNIA^ 

By Henry H M Lyle, MD 
OF New York, N Y 

The object of this paper is to give the clinical results obtained in the 
employment of autoplastic fascial sutures m the treatment of inguinal hernia 
in the male 

We will not go into the pros and cons of the experimental question whether 
fascia does or does not readily unite with muscle We are simply endeavoring 
to find out whether we can obtain better clinical results with living fascial 
sutures than with catgut We wish to emphasize the following facts This 
IS a preliminary repoit based on a lelatn^ely small number of cases Living 
fascia IS apparently a reliable suture material but is only to be considered as 
an adjunct to sound hernial surgery 

We have employed fascial sutures for five and one-half years At first we 
used the Gallic method exclusiveljq reserving it for the severe hernise As we 
gained more confidence in the fascial suture we made a tentative trial of the 
McArthur method Two years ago we adopted it for our routine cases , to a 
limited extent it is used by my associates 

Fascial Methods Employed — In this series we reserved the Gallie method 
of free fascial sutures foi the large direct and recurrent hernice, adhering 
closely to the technic described by Gallie 

In the first forty cases in which McArthur autoplastic pedicle fascial flaps 
were employed we followed the technic as laid down by McArthur In the 
remaining cases we employed the mesial fascial stiip to unite the conjoined 
tendon to Poupart’s ligament, and omitted the use of the external strip to unite 
the cut edges of the external oblique We proceeded on the assumption that 
fascia unites to fascia more readily than to muscle and used chromic gut for 
this union On several occasions we have been embariassed for the want of 
sufficient fascia to covei the cord It was on account of this difficulty that we 
fell into the error of employing the easier method of bringing the cord exter- 
nal to the external oblique This error we have sincerely regretted With 
the exception of this modification and the occasional tacking down of the 
fascial suture with chromic catgut, we have adhered to the technic described 
by McArthur 

Operations Employed — Two types of operations were employed m this 
series, the standard Bassini repair and the Halstead modification After a 
fair trial the Halstead modification was abandoned as it violated the essential 
physiological principle of muscular shutter closure In our hands the Bassim 
repair has given better clinical results So far all the recurrences in this senes, 
with the exception of one, have been m patients operated on by the Hal- 
stead method 

* Read before the New York Surgical Societj, March 28, 1928 
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We have not employed the lectus tiansplant or any of its variants believing 
that these pioceduies aie physiologically and anatomically unsound 

In all operations we stiive to cany out the following principles 

1 Excision and high ligation of the sac, fixation of the sac well above and 
out of line with the internal abdominal iing 

2 A high closme of the internal ring about the cord paying particular 
attention to the sutuiing of the transvei salis fascia well up behind the cord 

3 In sutuiing the conjoined tendon to Poupart's ligament, we pass the 
continuous fascial sutuie in such a manner that the conjoined tendon is short- 
ened and its insertion into the pubic spine strengthened With the same 
suture, the aic of the arched fibres of the internal oblique is sutined low down 
on the mesial and posterioi aspect of the cord This combined with a high 
suture of the transversahs fascia lengthens the canal, separates the internal 
from the external opening, converting the pathological canal into one which 
moie nearly appi caches the noimal The defensive muscular mechanism of 
the reconsti ucted canal, when tested by voluntary and electrical stimulation, 
shows a veiy efficient functional shutter closure 

4 Immediately upon the completion of the stage of dissection the patient 
is placed in the position of physiological relaxation In this position the gap 
between Poupart’s ligament and the conjoined tendon is obliterated or mate- 
rially reduced and a low musculai suture can be inserted without tension f 

5 In order to insure a permanent union between the structures to be 
united, it IS essential to remove not only the loose gliding areolar tissue from 
the fascial strips but also to clear Poupart’s ligament 

6 The needle should be large enough to allow the fascia to be pulled 
through without dragging A ligature is tied to the fascial suture and its ends 
passed through the eye of the needle It will be found that this method of 
attaching the suture to the needle is simple, less wasteful and the sutur- 
ing smoother 

Aftei-cme — Careful instruction regarding the protection of the wound 
during coughing, straining, etc , should be given After the period of conva- 
lescence has been passed, massage and systematic exercises to strengthen the 
abdominal muscles and impiove the muscular control of the inguinal region 
should be insisted on 

t To obtain this position the thigh is flexed on the abdomen, and the leg on the opera- 
tive side is crossed over the opposite one This relaxes Poupart’s ligament which in turn 
automatically relaxes the internal oblique, transversahs and conjoined tendon Further 
relaxation can be obtained by flexing the thorax on the abdomen which relieves the tension 
on the external oblique, the recti and the conjoined tendon The patient is returned to 
the ward m this position, the leg uncrossed and the patient put to bed in the position of 
relaxation This position is maintained throughout convalescence The position of physi- 
ological relaxation has been used for eighteen years and is considered as essential m the 
treatment of hernia as physiological balance and muscular relaxation is in the reduction 
of fractures 
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Results — To date the fascial suture has been employed in 335 hernice, 159 
of these have been followed from eighteen months to five and one-half years 
The average follow-up report covers two years The patients have been exam- 
ined by one or more members of the surgical staff All patients are males of 
eighteen years or over, the oldest was sixty-five, the average forty-two and 
five-tenths years , 75 per cent were laborers Follow-up reports by letter are 
excluded There were 132 McArthurs and twenty-seven Galhes 

In loi operations for indirect hernias there were three recurrences — ■ 
3 per cent 

In fifty-four operations for direct herniae there were five recurrences — 
9 5 per cent 

In four operations for direct indirect herniae there were no recurrences 
That IS in a total of 159 cases there were eight recurrences 5 per cent Dur- 
ing the same period theie were 271 herniae operations repaired by catgut In 
200 indirect herniae there were eighteen recurrences (9 per cent ), m seventy- 
one direct herniae there were ten recurrences 14 per cent That is with catgut 
suture there was a recurrence of 10 3 per cent and with fascial sutures 5 per 
cent Three important factois are to be kept in mind in comparing these 
figures Before the adoption of the fascial suture as a routine we had limited 
it to the severe herniae , the fascial suture was a new method requii ing experi- 
ence and a new technic, several operators had to get their experience In future 
It IS reasonable to expect that we may obtain a higher per cent of cures 

Infections — There were five infections of the hernial wounds in 159 cases 
3 I per cent , and one m the fascia of the thigh Two of the recurrences can 
be directly charged to infection, the remaining three cases, which were infected, 
show no sign of recurrence 

Recwi ences — There were eight recurrences in this series, seven of these 
occurred in the Halstead modification of Bassini operation, the remaining one 
m the Bassini Five occurred m direct hernise, three in indnect There were 
no recurrences after the Gallic operation Two of the cases can be directly 
charged to infection, a third to a mistake in judgment of employing McArthur 
in a large sliding hernia when a Gallic should have been used This case sub- 
sequently repaired by the latter method and has held Of the five leinaining 
patients four have been operated on, three of these had recurrences protruding 
directly from the internal to the external ring In these patients the cord had 
been brought antenoi to the external oblique fascia The musculature ivas 
firmly united to Poupart’s ligament and the fascial sutures were in place 
Microscopical examination showed them to be composed of living fibrous tissue 
OtJin Data — The oblique hernia represented 62 9 per cent of the cases, 
the direct 37 i per cent There were thirty-eight bilateral hernise 68 per cent 
of which were direct, and nineteen recurrent cases One case had been oper- 
ated on three times, three cases twice The high proportion of direct and 
recurrent cases operated on, is due to the fact that in the early part of this 
series, these were the only cases in which the fascial suture was employed 
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SUMMARY 

1 The fascial suture is still on tiial 

2 The fascial sutuie lues and unites with muscle 

3 In this sei les the fascial suture has given much better results than catgut 

4 The Gallie method is indicated m the difficult hernise and by its use 
the field of operability can be widened to include cases which we formerly 
believed inoperable 

5 The future pi ogress in hei nial surgery will be along physiological lines, 
and the pioblem mil solve itself when we can establish as an efficient mus- 
cular mechanism as the one which guards the normal inguinal canal 
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FURTHER EXPERIENCES WITH PURELY EASCIAL 

HERNIOTOMY 

By Edmund Andrews, MD 
OF Chicago, Ili 

FROM THE DEPARTMENT OF SDROERA UNH ERSITY OF ILLINOIS SCHOOL OP MEDICINE CHICAGO tND THE SDRGICIL 

SERI ICE OF ST LHKES HOSPITAL 

In August, 1924, I desciibed in this Jouinal a technic for closing inguinal 
hernias, utilizing only white fascia Since that time I have used an identical 
or similar technic m all my cases and am more fiimly convinced of the value 
of the principle While the experimental work of Koontz ^ and Rosenblatt 
and Cooksey^ have not entirely agreed with the repoits of Seehg^ on the 
possibility of muscle fascia union, it is nevertheless obvious that this can 
never be as firm as fascia-to-fascia stitching This principle is so well recog- 
nized m abdominal surgery as a whole that practically the entire strain is 
supposed to be taken up by the connective tissue layers, and few if any 
muscular stitches are inserted m closing most laparotomies 

In doing about three hundred and fifty herniotomies, the most important 
lesson I have learned is that no one type of operation can or should be 
applied in all cases Every hernia is a problem of its own, and the surgeon 
should open the inguinal canal prepared to undertake that plastic procedure 
which will best fit the case I feel strongly that a great deal of our failures 
in herniotomy have been due to too much surgery rather than to too little 
surgery It is a very striking thing that in every series of recurrences, recur- 
rence takes place m the majority of cases at the pubic end of the canal 
and not at the internal iing where the hernia was m the fiist place It is 
only fair to ask by what right we call these recurrences There was no 
hernia in this position before, and I believe that we are actually causing 
hernias to appear in the lower end of the canal by too much stitching of 
layers which are intact, and have up to date prevented any herniation at 
that point 

For these reasons I have been doing an increasingly high percentage of 
cases by the simple removal of the sac, sometimes v\ ith a stitch or two m the 
endo-abdominal fascia to tighten up the internal ring, and closing the canal 
without any more surgery This operation, to my mind, is sufficient 111 most 
hernias in young childien and in a moderate percentage of recently acquired 
hernias m adults In such cases the peritoneally lined sac is the only real 
pathology The canal is intact The musculai and aponeurotic structures 
have not been stretched or torn by prolonged tension of a hernia and the 
internal ring is little if any enlarged If one is careful to dissect the neck 
of the sac very high into the abdomen, a mere transfixion and ligature will 
often include the edges of the internal ring, and the closure of this hole is 
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quite sufficient guaiantee against lecuirence of a heinia of this type In such 
cases I believe that attempts to close the lower end of the canal by dragging 
fascial 01 musculai stiuctuies down to Poupait’s ligament under extreme 
tension often is woise than futile There is no henna in this region at the 
time of the opeiation, but statistics show that operation is frequently followed 
by hernia in the lowei end of the canal It seems a perfectly justifiable 
conclusion that these hernias are caused by cutting through of stitches which 
are placed m a misguided attempt to approximate the structures which do not 
belong together The stitches therefore cut through and leave holes in the 
floor of the canal through which the so-called recurrent hernias emerge 
About 30 per cent of my cases have been treated by some such method as 
this (Sac removal alone ) 

It IS a disgiace to suigery that this type of herniotomy cannot be done 
in 100 per cent of cases I am very sure that if every patient was operated 
upon immediately after the onset of his heinia that this would be applicable 
always, and that oui recuiience late would be piactically nil 

Unfortunately, howevei hernia sufferers are allowed to fool about with 
trusses foi so long before they come to the surgeon that serious injury to 
the abdominal wall has been pioduced Why such a serious lesion as the 
protrusion of the intestines under the skin should, m the majority of cases 
be treated by diug stoie clerks or mail ordei houses is very difficult to under- 
stand The entire modem conception of a hernia with the invariable etiology 
of a performed sac is suiely a cogent argument for early operation Never- 
theless, both medical and lay public health organizations seem to be completely 
oblivious to the necessity of getting hernias operated on before the struc- 
tures of the lower abdominal wall have been irreparably destroyed It should 
be the duty of all medical men to present the facts to the sufferer of hernia 
in the follownng light that he has to choose between operation and truss 
management If operation is ever contemplated, it should be done at once 
and not after a number of months of trauma by both the truss and the hernia 
to important muscular and aponeurotic structures In the first few months 
the cure of hernia is easy and after many years it is far from easy, as can 
be easily proven by a study of the recurrence rates 

In old hernias Ave find the follownng marked changes about the canal 

1 A very constant finding is the atrophy of the lower fibres of the con- 
joined tendon so that it lies a long way from Poupart’s ligament It no longer 
inserts onto the pubic bone, but inserts onto the rectus sheath so that a wide 
triangular hole is left 

2 The endo-abdominal fascia is stretched and thin, as it is the only struc- 
ture lying between the peritoneum and the external oblique aponeurosis 

Therefore the problem that confronts the surgeon is not simply the 
removal of a small sac but the removal of a large sac, involving considerable 
trauma to the cord and the closure of a large defect in the abdominal wall 
In such cases the ideal procedure would be to bring the conjoined tendon 
down to Poupart’s ligament below the cord as described by Bassini Unfor- 
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tunately, however, in only about 30 per cent of cases is this possible In 
the remaining 60 01 70 per cent the white fibres m the conjoined tendon 
have disappeared and the canal is lined by soft, flabby red muscle in its upper 
border This muscle may he as much as two inches from Poupart’s ligament 
when the canal is opened, and virtually always over an inch, and can only be 
approximated to Poupart’s ligament to build a floor of the canal by the appli- 
cation of extreme tension In the minority of cases in which the conjoined 
tendon is intact it is so far away from Poupart’s that it can be brought down 
by very tight stitching For this reason I have abandoned the use of the 
conjoined tendon suture 111 about 90 per cent of cases, and prefer to use the 
almost equally strong and much moie movable endo-abdominal fascia This 
fascia in hernia sufferers is as a rule very lax and very thin in the floor of 
the inguinal canal, and for that reason has been much neglected as a material 
to help our closure However, if the conjoined tendon and internal oblique 
are bluntly dissected loose from their attachment and raised with retractors, 
one can pull down into the canal this endo-abdominal fascia from higher up 
It is very elastic and can be drawn down like a shutter for one or two inches 
without the slightest tension It has no muscular attachment and therefore 
does not tend to move with respiration and bodily movements If this struc- 
ture is brought down and sutured to Poupart’s ligament for the entire length 
of the canal, we have built a floor for the inguinal region which should pre- 
clude any possibility of recurrence After this has been done I make it a 
rule to put in one final interrupted stitch in the internal ring so that it will 
barely admit the tip of the little finger 

Further surgery is a problem of choice In about half of the cases 
the gap in the fascia is so large that I reinforce it with the upper fragment 
of the external oblique aponeurosis exactly as described in the Annals or 
Surgery four years ago In about half the cases, however, the floor of the 
canal appears so strong after the suture of the fascia alone that I have entirely 
omitted the Andrews’ imbrication principle and simply closed the external 
oblique with a running stitch 

The immediate results of this type of surgery have been very gratifying 
The most striking point is the marked lessening of pain 111 contrast to that 
of the Bassini or Andrews operation The fascial layers are practically 
insensitive, but when one sews the fleshy muscles the stitches are bound to 
include a number of small nerve fibres, and anatomical studies show us very 
clearly that the lower border of the internal oblique muscles are very liable 
to contain large branches of iliohypogastric nerves These will, of course, 
be entirely avoided by the technic described On account of the relative 
insensibility of the parts sutured there has been correspondingly a very 
strikingly low incidence of the usual post-operative complications of hernia 
Abdominal distention and retention of urine are practically no longer seen 
in our clinics since we have abandoned the suture of muscles and tendons 
under great tension 

Unfortunately I am not m position to present any large array of follow-up 
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statistics, the only leal method of judging' the value of any operation In 
place of this, however, I have succeeded in getting reports or examinations 
on foity-three cases of unusually difficult hernias in which it is well known 
that the lecurrence late is very high These include 

Four henna permagnse (all with swelling as large as a child’s head) 

One epileptic ivith convulsions almost daily (Operated on account of 
repeated strangulations ) 

Two large sliding hernias, both of the cascum 

Two strangulated hernias in which extensive drainage of frankly infected 
wmunds w^as needed 

Two hennas m old asthmatics (Operated because of repeated strangu- 
lations ) 

Three large lecurrent hennas fTwo operated twice before ) 

One incaicerated henna in a three-months’ pregnant woman (Later 
went to teim ) 

Twenty-nine direct hennas 

In the direct hernias it is the consensus of opinion that the recurrence 
rate is about 25 per cent , and they were the most favorable of the collection 
The aveiage age of the series was fifty-eight 

Six had albumen in the urine, two were mild diabetics, one had a myo- 
cardial disease of great severity, and was operated upon because of repeated 
attacks of strangulation winch threatened Ins life 

Ten were operated under local and forty-three under general anjesthesia 
Of those here tabulated thirty-five were examined by me and nine were 
reported on from examinations by other physicians 

Of this collection of difficult cases there were but four recurrences m a 
period averaging from ten months to four years The average post-operative 
time was one year and ten months 

The failures may be tabulated as follows 

One developed extensive ascites within four months (the myocardial 
case) and had a large double recurrence 

One asthmatic recurred on one side after six months 
One had an extensive double recurrence after an uncomplicated direct 
hernia operation 

One remained well for three months and was brought into the hospital 
unconscious, after a taxicab accident It w^as his third recurrence I had 
examined him three days before his accident and found him normal 

This recurrence rate (9 3 per cent ) I believe shows a distinct superiority 
for this fascial type of operation 

I do not believe that any paiticular technic is of as much importance as 
the principle of closing the internal ring at its highest possible point by the 
use of fascial stitches In no other laparotomy would one dream of omitting 
this stage of the operation, and this is just exactly what is omitted in many 
methods of herniotomy The experiences of LaRoque,'"’ Seehg,® Pitzman,’' 
Connell,® and many others have borne out this fact 
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Carrying this principle to its logical conclusion, McArthur’s autoplastic 
suture, recently revived by Gallic, would seem ideal The only drawback 
to this method is this difficulty In my hands, at least, I have generally had 
to take about twice as long using autojilastic sutures The pioneer work of 
Henry Marc, I believe, showed without a doubt that kangaroo acts almost 
like fascial graft A recent article of Koontz ° also suggests that dead fascia 
will work practically as v ell as live fascia, and for these reasons I have 
continued to use kangaroo tendon m the closure of these cases 
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THE INTERNAL FIXATION OF FRACTURES AND 
DISLOCATIONS BY USE OF THE HUMAN FASCIAL SUTURE 
By Russel H Patterson, M D 
or Nnw Yokk, N Y 

FROM THE COR^ELl. SUnOICAE DIMSION AT DELIiE\UF HOSPITAL AND THE THIRD SDRQICAL DI\ ISION AT THE 

HOSPITAL FOR HOITDRFD AND CHIPI LED 

During the open reduction of certain types of bone and joint injuries 
some form of internal fixation is often necessary For this purpose various 
materials have been used and various methods^ have been devised — such 



Fig I — Non union of right humerus Frnctured ends appro\imated Fascial 
suture passed through drill holes at points B — B' — the suture being crossed behind 
and tied in front The insert shows a cross section of the suture B through the 
drill holes at the site of the fracture F 

as the bone plate, the bone graft, wire, steel nails, bone peg, ivory peg, 
screws and various other methods, including the use of kangaroo tendon and 
chromic catgut 

Some of these methods are adaptable to individual cases, but it is generally 
agreed that where the strain is at all considerable, kangaroo tendon and 
chromic catgut soften and break , foreign materials of metal, having done their 
duty, should be removed by a second operation , the bone graft adds time to 
the operation and often breaks or fails to function properly 

Because the fascial suture has shown such strength when used in other 
parts of the body, m particular about the knee-joint ^ and the abdominal wall,^ 
we decided to use this suture as a method of internal fixation in certain bone 
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and joint cases to which we thought it applicable This has undoubtedly been 
done before in isolated cases, but we have seen no group of such cases 
reported We have done fourteen cases thus far and in all excellent results 
have been obtained In each case at least one other method of treatment had 



Fig 2 — Fracture of both bones of the 
right leg with a large fragment of loose 
bone (T) Fracture of tibia reduced Fas 
cial sutures applied so as to hold third frag 


been tried and found unsatisfactory We 
will not present any argument as to 
whether or not open operation and inter- 
nal fixation were the only things to do in 
these cases All we wish to show is that 
the fascial suture was used in each case 
and it seemed to exactly accomplish its 
purpose, namely — hold the bones, along 
with external bandages, until union began 
to take place 

The end result of the fascial suture 
Itself IS naturally an interesting point 
There is much m the liteiature about the 
transplantation of fascia to soft parts,"* 
and about the functioning of fascia when 
used about joints, but we have not come 
across data on actual cases or on animals 
regarding the final change fascia under- 
goes when transplanted and sutured 
through the ends of a fractured bone 
This we hope to do experimentally and 
report at a later date 

There has been some serous exudate 
at the site of the operative wound in four 
of the fourteen cases Whether this is 
due to slight infection or the poor vitality 
of fascia sutured in bone, we do not 
know, but the wounds all healed well 
finally, and the delay in healing has in no 
case been serious 

The drawings are from actual cases 
They are diagrammatic It was thought 
that these drawings would be more illumi- 


ment (T), acting somewhat as a bone graft have 

used this method on the Cornell Division at Bellevue Hospital, and the Third 


Surgical Division at the Hospital for Ruptured and Crippled 


A description of five cases illustrating the method follows 


Case I — (Fig i ) — Patient, C G, age twenty years An un-united fracture of 
the right humerus, junction of middle and upper thirds This was the result of an old 
compound fracture, the injury occurring on Thanksgiving Daj, 1925 At the time of 
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operation the skin and soft parts had been healed for eight months The operation was 
performed Februarj i, 1927, at the Hospital for Ruptured and Crippled There was an 
enormous amount of scar tissue and soft part deformity at the site of the fracture The 
scar tissue was excised The ends of the fragments were sawn off obliquely so that 
when the pectoralis major muscle contracted the upper fragment pulled against the 
oblique surface of the lower fragment With a one-quarter inch drill a hole was made 
through the bones about 
three-quarters of an inch 
from the fractured ends A 
long strand of fascia lata 
about three-eighths inch wide 
was removed from the left 
thigh, the same technic being 
used as in the preparation of 
a fascial suture for a hernia 
repair by the method of Gal- 
lic This strip of fascia was 
passed through the drill holes, 
then crossed posterior to the 
approximated fragments, 
brought around anterior to 
the fragments and tied with a 
square knot This knot was 
sutured with chromic catgut 
Following the operation the 
patient developed a pneumo- 
nia and a phlebitis in the right 
thigh, multiple abscesses 
formed over various portions 
of his body and from time 
to time three of them were 
opened On the eleventh day 
post-operative the operative 
wound which had been abso- 
lutely quiet, began to turn 
red and for the first time gave 
the patient pain The wound 
was laid open The fascial 
suture held for ten days in the 
presence of the infection, but 
was finally removed on the twenty-first day post-operative as a fascial slough The wound 
finally healed and solid bony union was obtained Patient is now using the arm as an 
instructor m carpentry 

Case II*— (Fig 2 )— Patient O P , age thirty-five Re-admitted to Bellevue 
Hospital, April 23, 1927 The patient was in an accident, April lo, 1927, at which time 
he received two fractures of the left fibula, a chip fracture of the internal malleolus 
and an oblique fracture with a three-inch splintered fragment at the junction of the 
middle and lower thirds of the left tibia There was so much swelling and ecchymosis 
that satisfactory reduction was not obtained It was thought advisable to do an open 
operation This was done April 30, 1927 A long curved incision was made over the 
flat surface of the left tibia There was found an oblique fracture The distal fragment 

' Ihis case was presented at the Surgical Section of the New York Academy of 
Medicine, May 4, 1928 
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Fig 3 — Fracture of both bones of the right forearm Fracture 
approximated Suture B — B' passed through drill holes, crossed on 
one side of the bone, brought around and tied on the other side 
Inserts show anterior of the sutured fracture and also a cross 
section of same, S indicating the suture passed through drill 
hole B, F the fracture line 
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was displaced laterally There was a third fragment three inches long very lightly held 
b} callus and very easy to deliver from the wound Tlie fragments were separated with 
a chisel and put m proper alignment The third fragment was laid along the lateral 
side of the fracture, from whence it had been displaced, so that it bridged across like 
a bone graft Two long strips of fascia lata three-eighths inch wide were removed from 
the right thigh and were tied around the ends of the third fragment on either side of 
the mam fracture line Chromic catgut sutures were used to secure the fascial knots 
The periosteum was closed uith plain catgut, the skin with silk, and a long circular 
plaster bandage was applied from above the knee including the foot The wound healed 
b} primary union Post-operative X-rays showed excellent alignment of the fragments 
Patient was discharged from the hospital with a light plaster bandage on the thirty- 
third daj post-operatn e Bony union was rapid Patient was back at his work fourteen 
weeks after operation 

Case III — (Fig 3 ) — H F, female, age fifty-eight Admitted to Bellevue Hospital, 
February 24, 1927 Four weeks prior to admission patient had fallen with the right 
forearm extended, receiving a fracture of both bones of the right forearm Satisfactory 
treatment had not been possible because patient had been in a psychopathic ward 
Examination showed her to have a fracture of both bones of the right forearm, middle 
third There \vas ulnar and palmar displacement of the distal fragments There was three- 
quarters inch shortening and no union was present Operation performed February 28, 
1927 Incision four inches long was made over the lateral aspect of the right forearm 
The fractured ends of the radius were exposed, freshened and approximated A one- 
quarter inch drill hole was made obliquely through the ends of the fractured bone A 
strip of fascia lata one-quarter inch wide was taken from the left thigh and passed 
through the drill holes, crossed on one side of the fractured ends, brought around and 
tied on the other side, and the knot secured with chromic catgut The ulna was not 
disturbed The w'ound was closed m layers m the usual manner The arm was put in a 
plaster-of-Paris bandage w'lth the elbow in flexion and the hand supmated The wound 
healed by primary union April 23, 1927, there was solid bony union present in the 
radius Passive motion of all joints was fair On this date physical therapy was recom- 
mended and all splints discontinued 

Case IV —(Fig 4 ) — J K , age forty-three Admitted to Bellevue Hospital, May 
I3i 1927 He had been injured in a taxicab accident Examination showed him to have 
a dislocation of the left clavicle with a separation of the acromio-clavicular joint of 
about Avo inches Patient was operated, May 16, 1927, under gas and oxygen anesthesia 
Transverse curved incision was made over the acromio-clavicular joint The ends of the 
acromial process and the clavicle \vere exposed and a one-quarter inch drill hole put 
through each end The ends w'ere shaved down with a sharp chisel so that when the 
suture \vas tied too much of a lump would not be formed on the shoulder A long strip 
of fascia lata w'as excised from the right thigh The fascial suture was run through these 
drill holes and one end carried through the second time and a knot tied on top The 
knot w'as secured with fine chromic catgut The wound was closed in layers and with 
ordinarj muslin bandage and adhesive the right arm was flexed at the elbow and put 
up in a modified Velpeau bandage Primary union was obtained All bandages were 
removed m three veeks A stable, useful shoulder, with normal function, was obtained 
and X-rays of the joint showed normal anatomical relationship 

Case V — (Fig s ) — F M , age fort3'-eight Admitted to the Hospital for Ruptured 
and Crippled July 7, 1927, having received an injurj^ to his left shoulder July i, 1927 
Examination shoved him to have a fracture of the left clavicle at the junction of the 
outer and middle thirds The proximal end of the distal fragment was displaced down- 
ward and backward Better position was sought with the patient under anesthesia and 
the application of a plaster spica to his shoulder This procedure did not improve the 
position Accordingly on March 12, which was eleven days after the injury, an open 
reduction was done A curved transverse incision with the convexitj of the curve out- 
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ward, was made over the acromial end of the left clavicle The fracture ends were 
delivered and prepared as in Case IV One-quarter inch drill holes were bored through 
the clavicle on either side of the fracture A piece of fascia lata several inches long was 
run through the second time and the fascia tied securely, the knot being fixed with 
chromic catgut The fascial strip used was a leftover from a hernia operation of some 
ten days previous The fascia had been kept in Scott’s solution The wound was closed 
in layers and with muslin bandage and adhesive a shoulder spica was put on the patient 
The wound healed with a slight drainage of serum for several weeks Perfect anatomical 
position and solid bonv union were obtained as well as good function in the shoulder 

CONCLUSIONS 

1 The fascial suture is recommended as a method of internal fixation in 
certain bone and joint injuries 

2 Fourteen consecutive cases have given excellent results Five of the 
cases are reported in detail 

3 The suture held for two or more weeks in one case which became 
infected 

4 Case II would suggest that the fascial suture might be of great use in 
holding a bone graft in place 

5 Dead sutures or “leftovers” from hernia operations may be used, and 
in one case did the same work as if autogenous 
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AINHUM 

By Jacob G Probstein, M D 

OP St Louis, Mo 

FROM THE SrmOICAIj DISrENSAllF OP THE ^\ ASHINOTON UNI^ EnMn 

Ainiium 01 “Dactyolysis Spontanae” is of African derivation meaning 
“to saw or to cut”, and is given to a curious disease affecting colored races — 
more paiticularly the black It is characterized by a slow amputation of one 
or more digits — generally a symmetric separation of the little toes, although 
other toes or even fingeis may be affected ^ 

The disease was first reported by G Messum in 1821 “ It was first 
described by J F Da Silva Lima of Bahia in 1852, and fifty cases reported 
thoroughly desciibed by Da Silva Lima and Wuncherer in 1867^’^ Clark, 
in i860 noticed this condition among the natives of the Gold Coast and 
described it under the heading of “Dry Gangrene of the Little Toe” ® 

Up to 1905, only twenty cases of this condition had been reported in the 
United States ° It has been reported in North Carolina by Harnaday and 
Pitman in 1881, and in Western Virginia in 1884 by Dubring 

The etiology of Ainhuni is unknown and very little progress has been 
made toward arriving at any definite conclusion as to its causative factors 
Theories of self-mutilation, wearing rings or tight bands, or bearing a relation- 
ship to leprosy may be dismissed as they have very little to substantiate them 
Wuncherer describes this as a form of tropho-neurosis The question of 
heredity has been discussed by some writers Da Silva Lima in his senes of 
cases describes an entire negro family all the members of which presented 
this condition Manson's own impression, supported by several others is 
“That it is provoked, at all events in the first instance, by wounds so easily 
inflicted on bare feet in walking through grass and jungle, and which through 
constant irritation, produced and kept up by wounds from sharp grasses and 
so forth, would in time give rise, especially in the dark skinned races so prone 
to keloid, to fibrotic changes of the derma, which might very well end in a sort 
of cicatricial contraction, and ultimately in a slow atrophying strangulation of 
the affected member ” 

Castellan! and Chalmers believe the condition to be one of parasitic origin 
— infection taking place probably through small superficial lesions or wounds 
which may be found m people who go around barefooted ® 

Pathology — Dr F B Mallory, of Boston, gives the following description of the 
pathological histology of this disease “Sections show marked sclerosis of the arteries, 
with partial to complete obliteration of them, a little chronic inflammatory reaction and 
marked infiltration with mast-cells Tubercle bacillus and Gram-Weigert stains for 
leprosy bacillus negative ” ® 

Doctor Jimenez, rontgenologist, made the following report “The most striking 
feature of the radiographs is the almost total disappearance of the middle phalanx of the 
little toe, of which there is only a very small fragment left, and of the proximal phalanx 
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only the proximal end is left at the metatarsophalangeal joint (The soft parts show a 
constriction amounting to almost complete detachment of the little toe at the digitoplantar 
fold The phalanges of the other toes, in the diseased foot as well as those of the sound 
foot, show atrophic changes ” “ 

According to Unna there is a primarj' degeneration of the skin, a sort of ring-formed 
scleroderma with callous formation of the epidermis, which by its seat at the base of the 
limb leads to a secondary total necrosis There is an endarteritis by which the blood 
supply IS gradually shut off to the distal part of the toe The toe becomes oedematous 
and fatty while the bone undergoes a rarefving osteitis, so that the digit is gradually sepa- 
rated from the foot”^^ Wuncherer,’° Schuppel,^“ Dhuring,^‘ Eyles, and more recently 

Darling have made extensive 
examination of the specimens 
of toes taken from patients 
suffering from ainhum 

A most interesting re- 
sume IS given bj Dr Henrv 
Weinstein^" “The epidermis 
IS increased, the stratum luci- 
dum slender, the papillary 
layer elongated, and in the 
rete A'lalpighii the pigment is 
found irregularly distributed 
The constricting ring is made 
of dense fibrous connective 
tissue covered by a layer of 
epidermis The process trav- 
els from the base at the con- 
stricting band, gradually to 
the top, involving all the 
structures in proper turn, and 
while the proximal parts show 
atrophy, the distal parts show 
degenerative changes 

In the part distal to the constricting ring the pigmentary layer shows manj germi- 
nal cells, while in the neighborhood of the ring the deeper la^ers of the skin show 
atrophy The corium papillae are elongated, the surrounding capillaries dilated, and the 
perivascular lymph spaces are filled with corpuscular elements, especiallj young connective 
tissue cells 

The subcutaneous tissue is increased at the expense of muscle, tendon and soft parts, 
while here and there may be seen islands of fat cells The sweat glands are very much 
atrophied and in the space between the glands there is much cellular infiltration, consist- 
ing of young connective tissue cells, fat and lymph cells The original cells show cloudv 
swelling, together with granular and hj aline degeneration 

The blood-vessels are everywhere numerous , the larger arteries are engorged, all the 
coats thickened by the connective tissue replacement, including the proliferation of the 
subendothehal connective tissue, leading ultimately to endarteritis obliterans The 
smaller arteries show very much thickening of the adventitia and much perivascular 
infiltration The veins are dilated, thickened but empty The lymphatics are also dilated 
and the lymph spaces in a state of engorgement 

In the bone there is a condition of rarefying osteitis, advancing from the periostea 
side The destruction in the interior is rapid, the cavities filled with reticulum of connec- 
tive tissue, blood-vessels, numerous round cells and fat globules, the bone corpuscles 
being few in number The ultimate result is the change of all the parts into dense 
fibrous tissue 
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Fig I — Plantar surface of both feet ^\lth small toe of right foot 

missing 
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To summan7e the pathological findings We meet first a condition of inflammatory 
cedenia Later on there is found degeneration of original elements, followed by atrophy 
The highh organized tissue, such as sweat glands, blood-vessels, muscles and bone are all 
changed into connectnc tissue In all there are evidences of impaired nutrition due to 
pressure, \ asoinotor and trophic manifestations ” 

Syvipfoms — The disease is now consideied purely a local disturbance 
Clinically the disease is chaiacteiized by the formation of a fissure which 
forms at the loot of the toe, usually on the plantai suiface 





Fig 2 — Ring like constriction about small toe on left foot 

The male negro subject and the fifth toe are most usually attacked Age 
is important as it is a disease of adolescence Cases reported m America have 
always had a history of African parentage 

The fissure may appear on one toe, the other remaining sound or may 
appear simultaneously in both toes It tends to be symmetric The fissure 
deepens and spreads laterally and dorsally until the two wings connect which 
usually occuis on the dorsum of the foot 

The toe eventually becomes completely encircled causing a strangulation 
The strangulation that ensues seems to depend upon the hyperplasia and 
growth of the epithelium plus the formation of a ring of fibrous tissue The 
skin is thick, dry and tough 

If allowed to run its own course, this process may last from two to ten 

887 


JACOB G PROBSTEIN 


years There are cases on record which have lasted from fifteen to twenty 
years 

This sti angulation is without pain at the beginning, but as the disease 
progresses may become very painful There is very little ulceration and 
piactically no bleeding Beyond the ring of constriction the toe becomes 
enlarged and bulbous — presenting the appearance of a small cherry attached 
to the foot by a small pedicle Eventually the distal portion usually becomes 





Fig 3 — X ray findingb at time of admittance 

amputated spontaneously leaving a small ulcer which heals without trouble 
There are no constitutional symptoms 

Tieafinciif — There is no known treatment that will preserve the toe after 
the strangulation has progressed to any appreciable degree Fccio recom- 
mends amputation as soon as diagnosis is made 

Case Report — The case to be reported here is the only one ever admitted to the 
Washington University Clinic, and as far as known, the first one ever reported m e 
State of Missouri The patient had been in this country all his life, his birt ip ace 
being Mississippi 

B B , a negro, age forty-five, first seen October 13, 1922, complaining of a oe^ 
Family history essentially negative Past history Noticed little toe on left foot e^^ 
to get sore about a year ago It has become well and then sore again since that time 
October 6, 1922, which is three dajs ago, dropped lump of coal on his left foot an sm 
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then the toe has become very painful and almost constant in annoyance He states that 
about one year ago he noticed a beginning constriction forming or tending to encircle the 
base of this left small toe This constriction has been gradually progressing — becoming 
deeper and tending for the two ends to meet He has been applying some medicine as 
prescribed by a physician 

The small toe of the right foot is missing — having been mashed off (he states) while 
working (No history of injury — but states that for a year prior noticed a constricting 
band of the same character that is now present on the left toe ) 

Physical E\aminatwn — Good pulsation in both anterior and posterior tibial arteries 
on left Corns on toes at second and third phalangeal joints Legs in good condition 
Little toe of right foot has been amputated Left foot first four toes bend under — little 
toe is greatly swollen On under surface there is a constricting band more marked on 
under surface extending around entire toe 

Heart and lungs negative Abdomen negative Blood — hsemoglobin 86, red blood 
cells 4,200,000, white blood corpuscles 10,800, polymorphonuclears 60 per cent , small 
mononuclears 26 per cent , large mononuclears 6 per cent Count — 100 cells Urine — 
negative for albumin and sugar Wassermann — negative 

X-ray Findings — (Dr Sherwood Moore ) Anterio-posterior view of both feet The 
ungual phalanx of the fifth toe on the right foot is lacking and the proximal one is the 
seat of great atrophy The ungual phalanx on the opposite side is very narrow and thin 
and the proximal is extremely narrow The proximal phalanges on the three outer toes 
of each foot have been very narrow shafts and very narrow medullary cavities The 
second and third metatarsals on the left foot show deformity, suggesting an old fracture 
The third with a rather sharp spur on its inner aspect The second has a large sessile 
exostosis with two sharp projections, one forward and one internally, the whole giving an 
appearance as if it had articulated with the external sesamoid bone of the great toe X-ray 
diagnosis Localized bone atrophy of phalanges, old fracture of metatarsals — “Ainhum ” 
Tieaimcnt — Amputation at metatarsal phalangeal joint under novocain in usual 
method — skin sutured with silk (October 13, 1922) October 30, 1922, healed 
first intention 

Epici itical Rcniai I — This case is of particular interest because the patient is a native 
of this country and has never left the United States An unsuccessful attempt has been 
made to get into communication with him since his discharge 
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A STUDY OF 520 CASES OF FRACTURES OF THE SKULL" 

By John A McCreery, M D 

AND 

Frank B Berry, MD 
or New York, N Y 

FROM THE FIRST (cOLI EGE CF PIOSICIANS AND SURGCONs) DIMSION OF BELLFMJF HOSPITAL 

With the steady increase in the number of accidents due to automobile 
and industrial injuries the study of a related group of cases becomes of inter- 
est, and as there has been no discussion of fractured skulls and intracranial 
injuries in this Society for several years, we are presenting as a basis for dis- 
cussion an analysis of 520 cases treated on the First Surgical Division of 
Bellevue Hospital during the past eight years The recent literature has been 
collected by McClure and Ciawford^ 111 their rejiort of cases of head injury 
from the Harper Hospital In addition, V ance - has recently published a most 
thorough studv of 512 necropsies, and Beekman^ has reported 330 cases from 
the Childiens Surgical Service of Bellevue Four hundred and thirty-five of 
our cases weie men, eighty-five women, figures which correspond closely with 
Vance’s of 445 and sixty-two, respectively The sex incidence is of little 
interest fiom a purely medical standpoint, for men in their occupations, habits 
and customs are much more exposed and prone to bodil)'’ haiin than are 
women Fuithermore, no attention has been paid to incidence by decades, for 
here again this means nothing, pei se Due consideiation vould of necessity 
have to be given to the tables of life expectancy m the various decades and 
also to the varying degrees of activity and exposuie between a man of twenty 
to thirty and one of sixty to seventy All of the cases reported here were 
111 adults 

The causative agents were as follows 

Table I 
Catisakoe Agents 



Our cases 

Vance 

Automobile 

no 

189 

Falls 

179 

156 

Blows 

62 

33 

Bullet 

3 


Unknown 

140 

100 

Street car 

1 

19 

Tram 

3 


Crush 

5 


Horse and wagon 

4 



* Read before the New York Surgical Society, April ii, 1928 
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The impoitaiice of alcohol as a factor has been difficult to determine The 
patient m stupoi oi iiiitable as the result of an intracranial injury, given a 
dunk a sympathetic friend, may easily be noted as alcoholic by a house 
officei Vance’s finding of alcohol in the organs of 28 per cent of cases dying 
inside of ten houis is more accurate than any clinical observation 

Table II 


Classification 


Clinicil grouping 

1 

HI autopsies 

Vance 

Base 

347 

44 


Vault 

90 

15 

36 

\^ault and base 

57 

52 

471 

No fracture 

4 



Undetermined 

22 



Compound 

37 



Depressed 

27 

1 



A giouping of this soit is necessarily inaccurate but probably shows the 
most important portion of the fiacture fairly well In comparison with the 
autopsy figuies it would indicate the higher mortality of the basal fractures 
In seventy-seven cases there were complicating injuries, seventeen of which 
were sufficiently severe to insiiie a fatal issue The clavicle was the bone most 
often fractured — seventeen cases — while there w^ere nine fractures of the 
femur, nine of both bones of the leg, and four each of the radius, ulna, 
and humerus 

On admission 178 cases w'ere conscious and rational, 123 stuporous, 219 in 
coma In almost all the conscious cases a history of unconsciousness of vary- 
ing duration was obtained, very few patients in this series escaping without at 
least a slight concussion One hundred and thirty-two were noted as being 
in shock, but as only thirty-five had blood pressures below 100, while forty- 
nine were specifically treated for shock, it is probable that most of these were 
victims of severe concussion rather than of true shock 

Table III 

Blood Pressure on Admission 

Below 100 
Recovered 
Died 
I 00-150 
Recovered 
Died 
Over 150 
Recovered 
Died 

Not taken 

The blood pressui e readings were repeated at frequent intervals but changes 
were of less value in determining intracranial pressure than we had anticipated 
In individual cases the variation from one reading to another a few hours 
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16 


19 

313 

209 


104 

66 

31 


35 

106 
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later was very considerable, while often the readings did not check with the 
information derived from spinal tap, operation or autopsy 

Pulse — The pulse on admission was below 6o m thirty-one instances 
Twenty-one of these patients died, six after operation The rapid develop- 
ment of inci eased intracranial pressure m these cases usually indicated lesions 
too extensive for control by operation or other means 

Table IV 

External Signs of Fracture 


Scalp wounds 

216 

Wounds communicating with fracture 

37 

Hacmatomata 

147 

Depiession 

27 

Bleeding from ears 

142 

Bleeding from nose 

104 

Bleeding from pharynx 

36 


Scalp wounds and hxmatomata were of considerable importance in deter- 
mining probable sites of skull and brain injury as well as of the location of 
contre-coup injuries Wounds, however, led directly to fractures m surpris- 
ingly few instances 

Bleeding from nose or pharynx are of doubtful significance owing to the 
possibility of extracranial injury In these cases local injury was so far as 
possible ruled out and there were other evidences of fractured skull In a few 
cases the discharge from the nose was cerebrospinal fluid 

Bleeding from the ear through a ruptured drum is of much more signifi- 
cance Once m a while it may occur as a result of drum rupture without 
fracture Occasionally the line of fracture will pass into the external canal 
without involving the drum We believe that patients bleeding either from the 
drum or from a laceration deep withm the external meatus should be treated 
as fractured skulls, with the possibility of the development of meningitis 
always in mind 


Table V 
Eye Signs 


Pupils 

Equal, normal reactions 


204 

Recovered 

231 


Died 

53 

164 

Fixed 


Recovered 

36 


Died 

128 


Dilated 

Recovered 

21 


Died 

76 


Contracted 

Recovered 

10 


Died 

16 


Unequal 

Recovered 

5 


Died 

36 

72 

Not recorded 


Fundi , 

QDdema or haemorrhage 

Normal 



Not examined 
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The fixed pupil Mas a sciious sign When unequal, the larger pupil indi- 
cated the side of the lesion uith consideiablc exactitude The conditions of 
the pupils often changed rapidly and in this way they weie of considerable 
^alue in detei mining the patient’s piogtess 

Exaniination of the fundi Mould piobab!} shoM' a laigei peicentage of 
changes if earned out as a loutinc and at fiequent inteivals Anatomically, it 
IS the simplest and most diiect May ot dcteimuung mtiacianial piessures, 
aside from the spinal tap In the hands ol the aveiagc general surgeon or 
interne, hoMe\ei, Mith an uncontiollable patient and Mil bout aitificial dilata- 
tion of the pupils, the findings ma} be questioned XL \ ci theless, we believe 
It to be a rei\ important diagnostic sign, too ofttn omitted, and also too often 
neglected during the period the patient is undci obsci vatioii We cannot urge 
too strongl} repeated funduscopic examination as a loutine part of the tieat- 
luent of all cases of mtracianial mjuiy 


j'MU L \ I 


Ncnrolognal Chav<i,cs 


Cranial ncr\ c parah sis 


'58 

Reco\ ered 

U 


Died 

I 1 

88 

Spinal ner\ e parah “^is 


Flaccid parah SIS 


51 

Recov ered 

s 


Died 

48 

37 

Weakness 


Recov ered 

u 


Died 

Refleves 

23 

58 

63 

Superficial — Decreased 

Deep 

Decreased 


Increased 

Abnormal 


79 

62 

Convulsions 


23 

Recovered 

9 


Died 

14 

127 

51 

56 

Negative neurological evamination 
Subjective changes 

Vertigo 

Headache 

Irritabilitj’’ 

Drou siness 

Vomiting 



The cranial nerves most often involved were the seventh and eighth, less 
often the third and sixth, and least often the first Discoveiy of injury to t e 
latter was usually late, the patient often complaining of loss of taste and sme 
only on return to the follow-up— a commentaiy on the sameness of taste o 
hospital food 

Generalized paralysis or convulsions were an indication o severe coi 
Sion, associated with more or less brain laceration in all cases, and were of very 
grave prognostic significance In these cases the coma was usim y eep, 
pupils fixed, blood pressure low, and death a matter o a ew 

Localized weakness or spasticity — always sought for as in ica ion or ° 
ative intervention — and accompanied by changes m re exes, was 
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value m determining the site of injiiiy It Avas often impossible to tell whether 
the condition was due to extradural bleeding or to brain laceiation as in 
this series the typical syndrome of epidural haemorrhage was conspicuous 
chiefly by its absence 

The subjective changes noted were unquestionably too few, as piacticallv 
all patients complain of headache, and at some time or other, if not in coma, 
present the irritability characteristic of meningeal irritation 

Vomiting has been of little importance Piojectile in only ten or tweh’-e 
cases we have thought of it as due more often to alcohol than to trauma 


Table VII 
X-ray Ftndvigs 


Total examined 


Negative (61%) 

140 

Fracture of vault 

75 

Fracture of base 

13 


All of the cases leported as negative were confirmed by other means The 
high percentage of negative reports is interesting m comparison Avith Beek- 
man’s figures from the Childrens Service, fifty-seven of one hundred and 
twenty-three cases with positive X-ray reports “having none of the classical 
symptoms of fracture,” Avhile in only 21 per cent of the cases X-rayed was 
there a negative report 

The technic — particularly in fractures of the base — is difficult, and 
demands a considerable number of exposures, while the interpretation of 
grooves that may be normal is at times a matter of difficulty 

When positive, the plates are of great A’^alue, but we have come to disre- 
gard a negative report 

Table VIII 
Spinal Fluid 


Total cases tapped 4^4 

Bloody fluid 398 

Pus 3 

Clear 13 

Pressure 

Increased 209 

Normal 185 

Decreased 12 

Not noted 8 


There has been discussion of the advisability or safety of spinal tap ni 
these cases, and emphasis has been laid on the danger of causing medullary 
pressure W e believe that this danger has been over-emphasized and that the 
advantages to be gamed — both diagnostically and therapeutically outweigi 
the nsks In this series the only complication has been the breaking oft of a 
needle in one case, fortunately not in the canal 

The diagnosis m the cases with clear taps have been established by X-ray , 
operation or by the presence of cranial nerve paralysis 

While the presence of blood in the spinal fluid strictly speaking means on^) 
sub-arachnoid hcemorrhage — either from brain laceration or pial hcemorr laj^e 
— it IS rarely found in traumatic cases without a fracture, and, as it is in 1 se 
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an indication of brain injuiy, should be considered an indication for treatment 
as a fiacture — particulaily if we realize that in treating a fracture of the skull 
we are using that terminology foi convenience and from habit, and are in 
leality concerned with the tieatment and course of the underlying brain injury 

The amount of blood vaiied from a minimum only to be noted on standing 
to — in three cases — a fluid sufficiently bloody to clot m the tube The fluid is 
diawn into thiee test tubes, and the test considered negative unless the third 
tube is at least as bloody as the first 

It IS of Intel est, perhaps, to mention here a few of the patients in whom the 
injury was relatively slight and the symptoms evanescent The common caus- 
ative factor m this gioup was either a fall or a blow, following which the 
patient was stunned or knocked out for only a few moments and then com- 
plained only of headache of varying degree On admission their physical and 
neurological examinations were entirely negative and their subjective symp 
toms rapidly subsided Were it not for the information gained by spinal 
tapping they would have been classified merely as mild concussion Here 
lumbar puncture with fluid uniformly bloody in all three tubes gave a more 
correct diagnosis 

At first, the piessure was noted crudely, by the rate of flow, more recently 
by the manonietei In 209 cases it was increased usually to from 20 to 30 
mm , in one case to 50 mm Unfortunately no accurate readings were taken 
in the cases in which it was noted as decreased 

While the amount of blood in the spinal fluid gave us little information as 
to the future course, the determination and correction of increased pressure 
ivas of great importance 

The routine treatment of this group comprised 

Treatment — i Treatment of shock 2 Physical examination with espe- 
cial reference to eyes and neurological signs 3 Cleansing and exploration 
of scalp wounds 4 Blood pressure readings 5 Spinal tap 6 Ophthal- 
moscopic examinations of the fundi 7 Treatment of increased intracra- 
nial pressure 

This, in the majority of cases, was controlled by one early spinal tap, with 
reduction of pressure to normal When this was inadequate magnesium sul- 
phate by mouth or rectum was used in the milder cases We have used hyper- 
tonic solutions intravenously in a few cases, too few to have a considered 
opinion of their value, but with less satisfaction in the use of saline than glu- 
cose In the more severe cases repeated spinal taps have been the most val- 
uable method of treatment 

Twenty-three cases have required two taps, four a third and four a fourth 
We have not hesitated to remove slowly enough fluid to lower spinal pressure 
to 10 mm In no case has this required the removal of more than 50 c c of fluid 

Certain supportive and symptomatic treatment has also to be considered 
For the unconscious patient an adequate supply of fluids must be maintained 
This we have found to be most expeditiously accomplished by hypoder- 
moclyses of 1101 nial saline or 5 per cent glucose solution Very frequently 
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sedatives are demanded Here paraldehyde, sodium bromide, chloral hydrate, 
and luminal are the drugs most commonly used Particularly at first, with an 
alcoholic or delirious patient pai aldehyde by rectum is especially valuable, and 
alternating with this chloral and the bromides may be administered in a similar 
manner Luminal has proved itself most useful and beneficial in our hands 
During the patient’s stay in the hospital he is given a small dose three times a 
day and is instructed to continue it for two to four weeks or longer after his 
return home With its use we have felt that the irritability, headache, and diz- 
ziness have been less noticeable Other sedatives or hypnotics are used as 
indicated We do not use morphine primarily because of its depressant action 
on the respiratory centre, its diminution of the cough reflex, and because of its 
occasional unfavorable action with certain patients We do not hesitate, how- 
ever, to employ it when indicated or if other sedatives fail 

On discharge the patient is instructed to lead a very careful and well regu- 
lated life for a month oi six weeks with long periods of absolute rest during 
each day 

8 Rest m bed for three weeks 

This IS a difficult regulation to enforce, many patients seeing no reason for 
staying on after their immediate symptoms have cleared up Sixty-three left 
at their own risk after a shorter stay 

9 Operation 

Table IX 


Operations 

Total number 


Pathology 


Compound 

5 

Depressed 

II 

Epidural hsemorrhage 

21 

Subdural hiemorrhage 

19 

Bullet wounds 

2 

Mastoiditis 

3 

Brain abscess following compound fracture 

I 

Operation within 24 hours of admission 

45 

Recovered 

20 

Died 

25 

Operation after 24 hours 

17 

Recovered 

II 

Died 

6 


Table X 


Operative Mortality 





Early operations 

Late operations 


i 

Recovered 

Died 

Recovered 

Died 

Compound fracture 

3 

2 


0 

Depressed fracture 

7 

2 


I 

Epidural hemorrhage 

7 

II 


4 

Subdural hemorrhage 

I 

10 

4 


Bullet wounds 

2 

0 


I 

Mastoiditis 

Brain abscess 



2 

I 

0 
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Sixty-two patients (12 per cent ) have been operated on, with thirty-three 
deaths (53 per cent ) 

Operation in the early stages, while the patient is still in shock or concus- 
sion, even in the presence of localizing signs, is probably unwise It was done 
at times, usually with the discovery of a collapsed non-pulsating brain which 
did not expand with the removal of the clot and which in several cases had not 
expanded at autopsy 

It would seem that concussion in these cases was the cause of death, rather 
than pressure When the patient recovered from concussion operation might 
be expected to have more favorable results 

The longitudinal sinus was torn in three cases, and successfully repaired 
by an aponeurotic graft in one 


Table XI 
Mortality 


Total (39%) 


Within 6 hours 

76 

6 to 12 hours 

34 - 

12 to 24 hours 

22 

24 to 48 hours 

16 

Over 48 hours 

56 


In the cases dying within twenty-four hours the picture was that of severe 
concussion, usually with no signs of local pressure The patients were uncon- 
scious, the pupils fixed and usually dilated, occasionally unequal Reflexes 
were abolished and there would be a generalized paralysis Respiration was 
usually deep and stertorous, gradually becoming Cheyne- Stokes in type, while 
the pulse, never full and bounding, gradually became more feeble and rapid 
Autopsy on these cases usually showed extensive brain laceration and not 
infrequently localized epidural or subdural hsemorrhage of which there had 
been no localizing signs 

In the later deaths, pneumonia was a factor in twenty-two, exhaustion 
in eight 

Meningitis occurred seventeen times, more or less evenly distributed among 
fractures of the anterior and middle fossa and compound fractures of the 
vault Streptococci were found in two, staphylococci m two, pneumococci and 
B coll each in one, an unidentified Gram-negative intracellular diplococcus in 
three, while in seven the organism was not found One case recovered In 
this a Gram-positive intracellular diplococcus was found repeatedly in a sero- 
purulent spinal fluid which gradually, without specific therapy, cleared up 
Thanks to the cooperation of the medical examiners we have records of 
autopsies in iii cases 

Table XII 
Autopsies 


Fractures of vault 

15 


Fractures of base 

44 


Fracture from vault to base 

52 


In cases dying within 48 hours 

76 

In cases dying over 48 hours 


35 
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Table XII — Continued 

Findings 

Early cases 

Late cases 

Brain laceration 

Laceration into ventricle | 

Epidural hemorrhage 

Subdural hemorrhage 

Torn sinus 

Meningitis 

Pneumonia 

Exhaustion 

1 

57 

2 

f 2 Operated 

1 19 not operated 
f 3 operated 
\ 42 not operated 

4 

0 

2 

0 

13 

6 

g f 2 operated 
\ 4 not operated 
j j 1 2 operated 
\ 9 not operated 

1 

8 

10 

2 


The large number of epidural and subdural haemorrhages is the striking 
feature of this chart, and led us to a review of these cases, with the feeling 
that cases had been missed that might have been benefited by operation Of 
those with epidural haemorrhage eight were found to be small and merely inci- 
dental to extensive subdural haemorrhage and brain laceration 


Table XIII 

Unrecogmzed Epidural Haimorrhage 


Epidural 

clot 

Subdural 

clot 

Brain 

laceration 

Pupils 

Neurology 

Blood 

pressure 

Pulse 

Death 

90 gm 

Small 


Equal react 

Flaccid paralysis 



6 hrs 

240 gm 

! 


Unequal fixed 

Hsmiplegia 

104/40 

70 

3 hrs 

130 gm 


+ 

Unequal fixed 

Bilateral spasticity 

150/100 

B 

6 hrs 

Large (right) 

Large (left) 

Deep 

Equal react | 

Coma 7 days 


B 

12 days 

48 gm 


Deep 

Unequal react 

Flaccid paralysis 

I 2 S/ 7 S 

124 

4 hrs 

SOgm 

1 

T 

Equal react 

Generalized ix eak 
ness, reflexes nor- 
mal 

100/80 

■ 

24 hrs 

100 gm (Pos- 
terior) 



Equal react 

Spastic arm 
reflexes normal 

120/75 

86 

22 hrs 

100 gm (Right 
Posterior) 


+ 

Unequal fixed 

Left hsemiplegia 

120/60 

60 

8 hrs 

I 7 S gm 


Haemorrhage in 
basal ganglia | 

i 

Dilated fixed 

Flaccid paraljsis, 
right and left Ba- 
binsLi 


■ 

8 hrs 

+ 

80 gm 

1 

Dilated 

Left hsemiplegia 

110/60 

B 

8 hrs 

14s gm 

+ 


Dilated fixed 

Right, reflex left 

120/50 

50 

12 hrs 

136 

8 hrs 

70 gm 

+ 

Extensive 

Fixed unequal 

Reflexes, hyperaso 
thesia, right and 
left Babmski 

M 

63 gm 



Fixed 

General spasticity 


96 


52 gm 

32 gm 

+ 

Hemorrhage in 
lateral ven- 
1 tricle 

Negative 

No paralysis, right 
reflexes left 

175/90 


S brs 


These cases might have been aided by operation, but in most of them con- 
cussion apparently prevented the development of localizing signs 

It IS interesting to note of how little value the blood pressure and pulse 
rate was in the determination of intracranial pressure 
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In one other case there was a distinct hospital erroi — a patient treated for 
alcoholism and scalp wounds, sent home, and readmitted twelve hours later, 
moribund, ppst-mortem no mtracianial injury othei than a large epidural clot 
This was one of the few cases in which the typical history of epidural hsemor- 
rhage could be obtained 

Of the fifty-one unopeiated cases showing subdural haemorrhage at autopsy 
only five were noted as showing signs of brain compression The largest clot 
measured weighed 250 gm , but two of 60 and 70 gm caused definite pres- 
sure One case showed localizing signs but died shortly after admission In 
three 1 epeated taps were done All these died within twelve hours 

Of the 316 patients discharged, sixty-three left at their own risk while 
twenty-eight were discharged to other hospitals No attempt was made to 
follow either of these groups Fifty-seven disappeared and could not be 
traced We have, however, been able to trace 168 — 146 non-operative and 
twenty-two opeiated cases 

Table XIV 

Follow-Up of Non-Opejafive Cases 




Followed to 

6 months 

6-12 months 



2 years + 

No complaints 

23 

22 

9 

10 

8 

Dizziness 

12 

9 

6 

2 

2 

Headache 

9 

5 

2 

2 

3 

Tinnitus 

4 

I 

! I 

0 

0 

Deafness 

6 

4 

3 

3 

2 

Other cranial nerve weakness 

I (VII) 


2 (I) 

I (I) 

I (VII) 

Extremity weakness 

I 





Mental changes 






Irritable 

2 

I 




Nervous 

3 


3 



Melancholic 




I 

1 

Insane 



I 



Epilepsy improved 


I 

I 



Died 


1 

1 

I 


j 


T\ble XV 


Follorv- Up tn Operative Cases 



Followed to 


6 months 

1 

6-12 months ' 

12-18 months 

1 

18-24 months ' 

2 years + 

No complaints 

4 

4 

I 

3 

I 

Dizziness 

Headache 

2 

2 

I 


I 

Motor aphasia 

Amnesia 

I 

I 




Blind in one eye 





I 

Nervous and irresponsible 
Died 





I 


* Meningitis following revision of mastoid 
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Eighth nerve symptoms, dizziness, tinnitus and deafness were by far the 
most common sequelse The former were always most marked, or else only 
noticed, on sudden changes of position To most of the patients it seemed to 
be an annoyance rather than a definite detriment to their well being Tinnitus 
when present was complained of much more bitterly 

There is a definite tendency for symptoms to improve over a period of 
from eighteen months to two years but symptoms persisting after that time 
seem to be permanent If the air injection suggested recently by Penfield ^ is 
of value it will be m the treatment of this small group of patients with per- 
sistent headache 

The follow-up of the operated group is too small to be of value About 
half of the recovered cases when last seen were free from symptoms, prob- 
ably a smaller percentage of good results than in the other group, as might be 
expected, most of these cases having had more severe injuries 

SUMMARY 

We have presented the review of these cases of Fractured Skull from one 
division of Bellevue Hospital In studying it we have been impressed — and 
discouraged — by the high mortality of the early hours, a mortality due in most 
pait to cerebial concussion and not to be controlled by the means now at our 
disposal In the later hours more frequent use of lumbar punctures may be 
of value 

Operation in the first twelve hours, with the patient still in concussion is of 
little value, aside from the toilet of compound fractures The depressed frac- 
ture IS not of itself an urgent indication, while the epidural haemorrhage, with 
Its classical picture of unconsciousness, recovery, and gradually developing 
coma has in our series been a rarity 

Early and repeated lumbar punctures seem to be our greatest aid — ^and 
emphasize that in talking of fracture of the skull we are really concerned with 
the intracranial injury that lies hidden beneath the bone 

Fiorn our follow-up results it seems fair to draw the conclusion that 50 
per cent of these patients will eventually make a complete recovery although 
final abatement of symptoms may not occur until eighteen months to two 
years after the initial injury Concerning the persisting symptoms and com- 
plaints there is no doubt that compensation and legal complications play a 
definite role When one of these factors enters it is almost impossible to sepa- 
rate the wheat from the chaff Of the permanent sequelae, vertigo is common 
but rarely more than an annoyance , headache is common and sometimes quite 
disabling Deafness, tinnitus, and disturbances of smell and taste are not 
uncommon, while there is a small group in which the final outcome, though not 
fatal, IS distinctly unfortunate 

This entire series of cases has been treated with considerable conservatism 
and operation has been performed only when it has seemed to us to be speci 
ically indicated This is m line with the experience and ideas of 
recent years One should not lean too far backward, however, but shou e 
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constantly on the alert Intervention should not be delayed where the intra- 
cranial pressure remains persistently high in spite of repeated attempts at 
relief or in the presence of suggestive local signs after the patient has weath- 
ered the initial shock and concussion, for it is in these cases that the possibility 
of a masked epidural haemorrhage must be borne in mind 
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FRACTURE OF THE NECK OF THE FEMUR IN CHILDHOOD * 

A REPORT OF SIX CASES 

By Paul C Colonna, MD 
or New York, N Y 


Owing to its mechanical conformation the hip-joint must be susceptible 
to frequent injury at any age, yet the hteratuie contains comparatively little 
reference to fiactuie of the neck of the femur m childhood On the Chil- 



Fig I — Case II Original rontgenogram slioiving an oblique 
fracture along the cervico trochanteric portion of the left femur 


dren’s Surgical Seivice, 
Bellevue Hospital, we 
have treated during the 
past twelve months three 
cases presenting this type 
of fracture A review of 
the records of this Serv- 
ice foi the past ten years 
levealed only three other 
children in which a diag- 
nosis of a fracture of the 
neck of the femur had 
been made These six 
cases are here reported 
through the courtesy of 
the Director of the Serv- 
ice, Dr Carl Burdick 
The youngest child 
was five years of age and 
the oldest sixteen The 
fracture in all the cases 
was produced by severe 
violence On admission 
only a moderate degree of 
disability was noted in all 

of the cases, which IS quite 


characteristic of this fracture in childhood and is m marked contradistinc- 
tion to the extreme disability observed in the adult Case V, on account of 
the complaint of persistent pain in the knee, had been treated for several 
weeks for a “contusion to the knee” and had received during this interval 


rontgenogiams and strapping of the innocent knee > Three of these cases 
Report presented before the Clinical Conference, Hospital for Ruptured and Crip 


pled, February 23, 1928 
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were of the incomplete 
cervico-ti ochantenc van- 
ety which Taylor has 
called the “hinge type” 
and accounts for the 
slight shortening ob- 
served on admission Two 
were of the complete cer- 
vico-trochantenc type and 
Oiily m one case was the 
fiactiiie through the nar- 
lowest portion of the 
neck This last type is a 
ver}^ lare occurrence m 
childhood, this patient 
being onlj^ six yeais of 
age Stimson shows in 



Fig 2 — Case III Original rontgenogram showing an incomplete 
fracture at the base of the neck of the left femur 


his book a specimen of a case pie'^enting a tianscervical fracture reported 


by Bolton in a child eight years of age The case repoits follow 


Cask I — A boy, age eleven, fell from a tiuck on August 24, 1919, and was badly 



bruised He was brought into 
Bellevue Hospital, complain- 
ing of pain in the left hand 
and hip Examination showed 
that he presented abrasions 
about the left hip and thigh 
and movement of the hip 
caused pain There was no 
s’^rtening and rontgenogram 
of the left hip disclosed a 
“fracture of the base of the 





Fig 3 — Case IV A Onginil lontgcnogram shoeing nn 
incomplete cervico trochmteric type of fracture with coxa can 
This patient refused any treatment The subsequent deformitj 
that developed is shown in the following rontgenogram of the case 


neek of the left femur with- 
out displaeement ” He was 
anaesthetized and a Whitman 
abduction plaster spica ap- 
plied Two months after 
admission he was discharged 
from the hospital walking 
without a limp and present- 
ing no deformit}’’ A rontgen- 
ogram taken several jears 
after injur3 shows an appar- 
ently normal hip-joint 

Case II — A bo>, age 
ten, on September 5, 1922, 
while roller skating uas 
knocked down by an automo- 
bile and dragged about fifteen 
feet He vas brought into 
Bellevue Hospital, and exam- 
ination showed multiple con- 
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Fig 4 — Case IV, 13 This case illustrates most strikingly 
the results of inadequate treatment Rontgenogram shows the 
severe and disabling deformity which resulted 


fusions about the body with 
pain on attempted movement 
of the left hip The limb was 
rotated outward and there 
was shortening of one inch 
Rontgenogram (Fig i) dis- 
closed an "oblique fracture 
along the cervico-tronchan- 
tenc portion of the left femur ” 
The patient was anaesthetized 
and Whitman abduction plas- 
ter spica applied Following 
reduction the rontgenological 
report showed that the ana- 
tomical position was excel- 
lent The patient remained m 
the hospital six weeks and 
was removed to his home at 
the request of his family phy- 
sician This patient did not 
return for follow-up but the 
report one year after the 


accident states that the child 
IS walking “without limp and 
appears to have a perfectly 
normal hip " 

Case III — A boy, age 
five, on May 13, 1925, fell 
from a three story fire escape, 
injuring his head and left hip 
He was brought at once to 
Bellevue Hospital Examina- 
tion showed left hip to be 
bruised and swollen The tro- 
chanter was not elevated and 
there was no shortening but 
the limb was rotated outward, 
and there was pain on move- 
ment at the hip Rontgeno- 
gram (Fig 2) showed a “frac- 
ture at the base of the neck 
of the left femur, incomplete 
cervico-trochanteric m type ” 
The child was placed in a 
Bryant frame with the af- 
fected limb in abduction and 
four weeks later was dis- 
charged from the hospital 
without limp Examination 
showed that there was no 
shortening or limitation of 
the movements of the hip 
Case IV — A boy, age 
sixteen, on January 9, 1926, 
fell a distance of about fifteen 



i 


) 


S — Case V Complete transcervical fracture of the ncck 0 
the right femur 

find- 
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feet landing squarely on both feet He immediately suffered pain m the left hip and was 
taken home At this time he was told that he had bruised the left hip and stayed in 
bed for six weeks without other treatment than rest m bed At the end of six weeks he 
became dissatisfied and came to the clinic at Bellevue Hospital, walking with the aid of 
crutches He presented at that time pain on movement of the left hip, and one and a half 
inch shortening and the leg 


was rotated outward A ront- 
genogram revealed an incom- 
plete cervico-trochantenc 
type of fracture with a coxa 
vara deformity 

The lad would not enter 
the hospital and returned 
home He Avas not seen for 
over a year and then on Au- 
gust i6, 1927, was admitted 
to the hospital on account of 
a recent automobile accident 
At that time examination of 
the left hip showed that the 
left leg was rotated markedly 
outAvard, there Avas elevation 
of the trochanter and painful 
restriction with all move- 
ments of the left hip The 
shortening Avas three inches 
Rontgenogram (Fig 4) re- 
A'ealed a fracture of the neck 
of the left femur through an 
old coxa Aara deformity Avith 
marked cA'ersion of the limb 
In vieAv of the age of this 
patient it Avas considered that 
bony union could be obtained 
without resorting to bone 
pegging, therefore the Whit- 
man abduction method Avas 
applied and six months after 
application of the spica, firm 
bony union resulted 

At present the patient is 
Avalking about Avithout the aid 
of cane or crutches He has 
one inch and three-fourths 
shortening and presents 
marked limitation in all 
movements of the hip 

Case V — A girl, age six, on May 30, 1927, fell doAA'n a flight of stairs injuring her 
right hip She staAed in bed for a few days thereafter and then began to hmp about, 
never complaining of much discomfort 

Three Aveeks after the original injury the child Avalked into the clinic at BellcAUc 
Hospital, complaining of persistent pain in the knee She walked with a marked limp, 
the leg Avas rotated outward, the trochanter AA'as elevated and there AAas a shortening of 
the limb of one inch There Avas limitation and pain on all moAements at the hip-joint 
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Rontgenograms (Fig $) revealed a complete transcervical fracture of the neck of the 
right femur 

The child was anaesthetized and plaster-of-Paris was applied after the Whitman 
abduction method Evidently partial union had occurred at the site of fracture and a com- 
plete reduction of the deformity was not obtained Patient wore this long plaster spica 
for two months and after application of a short plaster spica with the limb m the 
original attitude, patient was encouraged to bear weight Even with the limb immobil- 
ized this length of time the callus was not firm and coxa vara developed on weight bear- 
ing The limb was replaced m plaster-of-Paris m the abducted attitude Plaster removed 
at the end of four months At present the patient is walking about presenting the 
degree of coxa vara shown in Fig 6 Motions in all directions are satisfactory , abduc- 
tion IS slightly limited and there is shortening of one fourth of an inch 

Case VI — A girl, age ten, on August lo, 1927, fell backward out of a window for a 
distance of six feet, landing on her back and right buttock, was brought the following 
day into Bellevue Hospital complaining of pain in the right hip The right thigh was 
swollen and tender and the hip was slightly flexed and adducted The trochanter was 
elevated and there was shortening of one inch The leg was not rotated outward 
Rontgenogram showed fracture at the base of the neck of the right femur (Fig 7 ) 
Under ether aniesthesia the fracture was reduced following the Whitman abduction 
method and a long plaster spica applied Rontgenograms after application of the plaster 
show the perfect anatomical reduction that was obtained by the use of this method The 
plaster was removed after three months and the patient was kept in bed, gradually obtain- 
ing full use of the limb, while receiving baking and massage At present the patient 
IS walking about without a limp Examination of the hip revealed that the motions 
in all directions are essentially normal and shortening of only one eighth of an inch As 
revealed by last rontgenogram of this case (Fig 8) the line of fracture is barely per- 
ceptible seven months after the injury 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MAKCH 28 , 1928 
The President, Dr Frank S Mathews, m the Chair 

CANCER OF CERVICAL STUMP RESIDUAL TO SUB-TOTAL 
HYSTERECTOMY FOR FIBROID UTERUS 

Dr Edward D Truesdell presented a woman who was admitted to 
St Luke’s Hospital, September 2, 1924, with a fibroid tumor of the uterus 
A sub-total hysterectomy was performed Her chief symptom prior to the 
operation had been irregular bleeding for nine months There was no bleed- 
ing following the operation until August, 1925, when bleeding occurred which 
continued for two weeks The patient then presented herself for examina- 
tion The cervical remnant was small, mobile and normal in appearance 
There were no masses palpable at either side of the cervix or m the pelvis 
The remnant of the cervix was removed, and upon microscopic examination 
this was found to present an epithelioma of the cervix Patient is apparently 
perfectly well at the present time, more than two and a half years 
after operation 

In connection with this patient, Doctor Truesdell mentioned another who 
developed vaginal bleeding nine years after a sub-total hysterectomy for a 
fibroid uterus This patient failed to return to her doctor until eight months 
after the bleeding had developed There was obvious cancer of the cervix 
in the region of the external os The cervical stump was removed by com- 
bined vaginal and abdominal operation, and apparently with success How- 
ever, there was prompt evidence of continuation of the growth, the patient 
dying some six months later 

DOUBLE EMPYEMA WITH SECONDARY THIGH ABSCESS ABOUT 

FOREIGN BODY 

Dr Edward D Truesdell presented a young woman who was admitted 
to St Luke’s Hospital, June 30, 1924, with a diagnosis of double pneumonia 
and empyema There had been an operation for acute mastoiditis two weeks 
before It was noted in the history that seven years previously, at ten years 
of age, this patient had had a fracture of the shaft of the left femur treated 
by the application of a Lane plate, the plate having been removed six months 
later A large empyema of the left chest was drained and a week later a 
similar condition upon the right side was drained She was extremely sic , 
but slowly convalesced and during the course of convalescence a large swe - 
mg developed deeply situated in the left thigh and in the region of the 0 
fracture This was found to contain pus, and a large secondary abscess wa 
drained in this region X-ray examination showed the presence of a Lan 
plate screw superficially embedded m the shaft of the femur, which la 
served as the focus for the development of this abscess Tins unfortuna 
complication occurring in the course of a serious sickness 'served to 1 
trate the possible consequences of operative treatment for a fracture o 
shaft of the femur 111 children Operations m such conditions have usua } 

908 



FRACTURE OF HUMERUS 


seemed desirable because of over-riding of the fragments and the fear of 
shortening of the extremity, if this over -riding is left uncorrected Doctor 
Truesdell said that some six years ago he had presented before the Society 
five children showing elongation of the femur following fracture He was 
then of the opinion, and his observation during these years has supported 
this opinion, that inequality of the lowei extremities following fracture of 
the femur in children is due to lengthening, rather than shortening, of the 
injured extremity For this reason apprehension of shortening can scarcely 
be regarded as an adequate indication for operative treatment 

MUSCULOSPIRAL PARALYSIS FOLLOWING SUPRACONDYLAR 

FRACTURE OF HUMERUS 

Dr Hermann Fischer presented a boy, age five, who was admitted 
to the Lenox Hill Hospital on August 24, 1927, a few hours after a fall 
from a height of about six feet, striking the ground with his right elbow 
When admitted there was considerable swelling of the elbow -joint with 
subcutaneous blood effusion, considerable pain, inability of motion 
and crepitus 

X-ray examination shows a transverse fracture through the lower end of 
the humerus The fracture is at the level of the olecranon fossa The lower 
small fragment is displaced backward, and there is about one inch over- 
riding Two attempts were made to reduce the fragments under narcosis, 
but were unsuccessful 

Operation, September 12, 1927 Incision about four inches long on the 
outer aspect of the lower end of the humerus and elbow The muscles were 
carefully dissected to avoid injury of the musctilospiral nerve, the periosteum 
was bared incised and the bone fragments freed with periosteal elevators 
Because of difficulty of getting them in proper alignment, a poition of the 
lower fragment of the humerus was removed The bone fragments were 
not sutured, but were held in place by a careful periosteal and muscle suture 
Skin closed with interrupted silk sutures A molded plaster-of-Paris splint 
was put on holding the arm in extreme flexion and slight outward rotation 
Three days later was discharged from hospital to be treated in the 
orthopaedic department of the dispensary 

Three rveeks after operation it was noticed by the orthopaedic department 
that a wrist-drop had developed and the child could not move the arm 

He was readmitted to the hospital and the following status was found 
The wound has healed by primary union There is 30 degrees of motion 
in the joint A wrist-drop is present Can extend end phalanges of fingers, 
but IS unable to move fingers 111 metacarpal-phalangeal joints 

Diagnosis Secondary musculospiral paralysis due to pressure of callus 
on nerve 

October 12. 1927 an incision was made over the site of the old scar, 
extending for about an inch above it The muscles were separated until the 
musculospiral nerve was found The nerve was freed along its course and 
in the region of the site of the fracture it was seen to be compressed by 
callus and scar tissue The callus compressing the nerve was removed, at 
the site of compression , the nerve was flattened and had a grayish-yellow 
color The triceps was split and the nerve imbedded in its fibres The skin 
was then closed with silkworm gut 

The joint was mobilized and put up in extension in an anterior molded 
plaster splint The wound healed by primary union 

Since the middle of February the boy has had full function of the arm 
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DIVERTICULUM OF BLADDER 

Dr Hermann Fischer presented a man, fifty-four years of age, who 
was admitted to the Lenox Hill Hospital, November 2, 1927 At that time 
he complained of vague pains in the region of the bladder and of having to 
pass his urine a little more frequently than usual Dtiiing the last two weeks, 
however, he had to strain very much to void and occasionally the urine 
burned him and he had pain in the glans penis on micturition This straining 
has caused a slight return of hemorrhoids which he had ten years ago He 
never had any haematuna 

His past history and his family historj'^ aie irrelevant He has been in 
the hospital twice, once for an ulcer of the leg and at anothei time for a 
carbuncle of the arm 

He was a well-nounshed male, not acutely ill 

Before his admission to the hospital he had been cystoscoped by Doctor 
Asch who had found a diverticulum on the left wall of the bladder near the 
opening of the left ureter 

Cystoscopy, November 2, 1927 Residual urine, 50 cc bladder capacity, 
150 cc cystoscope was passed with gieat difficulty on account of a tight 
narrowing of the piostatic urethra and the internal sphincter Bleeding 
was quite profuse There is present a chronic cystitis with moderate trabecu- 
lation The two lateial lobes of the prostate are slightly enlarged and irregu- 
lar, leaving between themselves a narrow groove The ureter openings and 
the diverticulum, seen by Doctoi Asch previously, could not be brought 
into view on account of the bleeding The patient refused further treatment 
and left the hospital unimpioved He was readmitted, November 7, 1927 
His condition was unimproved, he suffered more pain and moie difficulty 
m emptying his bladder November 17, 1927, a suprapubic cystostomy 
was done under general anaesthesia On opening the bladder its walls were 
found moderately hypertrophied The prostatic gland was very little enlarged, 
but the internal sphincter was very rigid and fibiotic so that the finger tip 
could not enter into the prostatic urethra A diverticulum was found situated 
above and a little to the left of the left ureteial opening The depth of the 
sac measured 2j4 inches and the diameter of the mouth of the sac was about 

inch wide 

A circular incision was made around the opening of the sac, cutting 
through the wall of the bladder and thus separating the diverticulum from 
the bladder Before the incision was made a ureteral cathetei was inserted 
into the left ureter in order to guard against injuiing this structure The 
mouth of the diverticulum was then secured with a number of Albs clamps 
and by gently pulling and by blunt dissection with the finger and a gauze- 
sponge, the diverticulum was easily shelled out from the surrounding peiivesi- 
cular tissue A small cigarette dram was inserted into the cavnty, aroun 
it the wound m the bladder was closed with two sutures of chromic gut, 
the cigarette dram, together with the supraiiubic tube were led out throng i 
the cystostomy wound The cystostomy wound was sutured with chromic 
gut in two layers around the dram and the tube and the abdominal woun 
closed around them Five days after the operation the suprapubic tube an 
the cigarette dram were removed The patient made a smooth recovery, ns 
highest temperature after the operation having been lOi 2 He was is 
charged from the hospital with a very small fistula which discharged on y a 

few drops of urine occasionally lid 

He reentered the hospital, December 27, 1927, because his fistu a la 
not entirely healed and he still had trouble with his fibrotic sphincter 1 

910 



JEJUNAL ULCER FOLLOWING GASTRO-ENTEROSTOMY 


bladder was opened again, Januaiy 19, 1928, and the site of the previous 
diverticulum was carefully inspected There was no scar to be seen in the 
inteiior of the bladder, only a small shallow dimpling could be seen where 
the old site of the diverticulum had been The internal urethral opening was 
enlarged by removing a wedge-shaped piece from its posterior wall by the 
electric cautery There was hardly any bleeding After the operation a 
No 28 F sound passed easily into the bladder Suprapubic wound was 
closed aiound a supiapubic tube and the bladder and abdominal wounds were 
closed aiound it 

JEJUNAL ULCER, GASTRO-COLIC FISTULA, FOLLOWING 
GASTRO-ENTEROSTOMY 

Dr Hermann Fischer presented a man, age forty-five, who was admitted 
to the Lenox Hill Hospital for a “diarrhoea” of two months’ duration, three 
to seven daily movements , also occasionally at night No dietery indiscretion 
He lost twenty-five pounds during this time Appetite very good No pain 
or vomiting He had always been well until seven years ago when he had 
pain after eating, vomiting with considerable loss of weight In a hospital 
in Italy, a pyloric obstruction, caused by an ulcer of the pylorus was diagnosed 
and a posterior gasti o-enterostomy after Hacker was done in 1927 Since that 
time he has been symptom-free and has worked regularly as a stone cutter 
He IS a thin, undernourished man Does not suffer from pain or discom- 
fort There is a linear scar in midhne from ensiform cartilage to umbilicus, 
well healed and firm No tenderness, no masses are palpable The feces 
give a faint ti ace of blood The gastric contents Free acid, a c 16, pc 40 
Total acid a c pc 58 Blood negative 

Rontgen Examination January 14, 1928 The stomach was large m size 
and somewhat ptosed, the lower border in the erect position extending about 
four inches below the iliac crest The stomach presented a regular outline, 
and the rugae appeared to be heavy, suggesting some hypertrophy Peristalsis 
was very moderately active, and neither under the fluoroscope nor in the 
serial rontgenograms could a good cap be obtained 

At the sixth hour there was considerable retention m the stomach, the 
head of the meal reached the mid transverse At the twenty-fourth hour 
the meal was distributed throughout the large bowel, which appeared to be 
quite markedly dilated 

A peculiar factor in this case was the transverse colon being filled with 
barium before the gastric senes was finished, which means that, provided 
the meal went through its normal course it reached the transverse colon 
within an hour A caieful check-up on the plates shoivs no evidence of 
either a spontaneous or artificial gastro-colostomy How^ever, the fact that 
the meal was in the transveise colon so rapidly indicated some pathology 
in this region, and the possibility of a perforation betiveen the duodenum and 
the hepatic flexure 

January 27, Rontgen examination of this patient by means of a clysma 
presents a very striking appearance The medium passed up through the 
sigmoid, descending colon, and tiansverse colon as far as the hepatic flexure 
From this point the stomach filled up and immediately began to empt}' into 
the small boivel so that we had the appearance of the large bowel lying under 
many loops of small bow^el filled wnth barium, and the stomach completely 
filled out, as was seen in the plates taken at the gastro-mtestinal examination 
Januaiy 31, Rontgen reexamination of the stomach of this patient showed 
a gastro-enterostomy functioning actively This could not be made out at 
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the previous examination From here the transverse colon filled up Ihe 
appearance at the present tune suggests the communication to be in relation 
to the gastro-entei ostomy rather than to the duodenum 

Cluneal diagnosis Gastro-colic fistula, caused by jejunal ulcer following 
a posterior gastro-enterostomy 

Operation, February 4, 1928 Midline incision from ensiform process to 
umbilicus Many adhesions between stomach and anterior abdominal wall 
which had to be separated, there was also extensive adhesions between the 
large curvature of the stomach and the transverse colon and upper ileum 
On turning the stomach upward an inflammatory mass was found which was 
made up by the posterior wall of the stomach, the afferent and efferent loop 
of the jejunum and the transverse colon, all matted together by firm adhesions 
After careful dissection a fistula of the tranverse colon was found of the 
diameter of a pencil which led into the stomach at the site of the gastro- 
enterostomy stoma The afferent loop of the jejunum was markedly hyper- 
trophic and dilated, whereas the eflferent loop was contracted and its lumen 
considerably smaller than that of the afferent loop The region of the stoma 
Itself was hard and inflamed and was the seat of a chronic ulceration The 
fistula in the colon was excised and the gut was sutured The loop of jejunum 
was dissected away from the stomach and the ulcerated margins of the 
jejunum and the stomach were also excised The defect in the stomach as 
well as the defect m the small gut were closed by a double row of chromic gut 
The pylorus was the seat of cicatricial contraction, the original ulcer 
having healed Therefore a pyloroplasty after Finney was done 

The patient made an uneventful recovery and is well since the operation 
Pathological report The walls of the stomach and gut are congested 
and oedematous, and show inflammatory cell-mfiltration The mucous mem- 
brane in the region of the anastomosis shows superficial erosions apparently 
involving the gastric portions There is no evidence of malignancy 

THE USE OF OX FASCIA IN THE OPERATIVE TREATMENT OF HERNIA 

Dr Henry W Cave presented a woman, thirty-three years of age who 
was admitted to Roosevelt Hospital, October 21, 1927, for treatment of a 
ventral hernia She had undergone an emergency operation for extra-uterine 
pregnancy in July, 1926 , developed a hernia in the lower end of the wound 
two months later and after two weeks had another operation for repair or 
incisional hernia — both of these opeiations were done in a neighboring hos- 
pital — eight months later, she noticed the hernia had recurred in the same 
place Has been wearing a belt since first operation Until the past two 
months she has also been troubled with constipation and occasional nausea 
and vomiting Onset of menstruation since July, 1926, has been quite painful 
and also since this time she has lost about twenty-five pounds m weight 

When admitted to Roosevelt Hospital theie was a midhne scar about 0 
inches long below the umbilicus, in the centre of which is an opening which 
admits easily the thumb and through which a small knuckle of intestine tends 
to protrude when patient coughs — ^vaginal examination there is a thickening 
in either fornix particularly on the left — the uterus seems tender an 
slightly enlarged 

October 24, 1927, the scar was excised and the loops of the intestine 
adherent in the sac and around the hernial ring were freed In 
the abdominal viscera it was discovered that there was a large mass m le 
region of the left tube and ovary, a typical left tubo-ovarian abscess 1 
was removed without soiling A side-to-side closure was then done an 
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good part of the tissue which had formed the sac had to be utilized for the 
muscles to either side were very thm and frayed , over this side-to-side over- 
lapping procedure which was done with interrupted chromic catgut sutures, a 
strand of ox fascia suture was interwoven back and forth across the defect , 
widely spaced interrupted silkworm sutures closed the wound 

She made an uneventful recovery Except for a seepage through the 
lips of the wound of the Scott’s solution in which the fascia was preserved, 
there was nothing interesting to note Temperature rose to loi , first day 
post-operative , reached normal on the fourth day In bed twenty-three days 
Patient states that occasionally she has a pain in the right lower abdomen — 
digestion and bowels are regular — wound perfectly healed — ^when patient 
coughs or strains no bulging m the region of the scar either generally 
or locally 

Doctor Cave then presented a man, aged forty-one, who was admitted 
to Roosevelt Hospital, January lo, 1928, four months after having undergone 
operation for a bilateral inguinal hernia Soon after he was discharged from 
the hospital he noticed a bulging in the region of the left external inguinal 
ring — this bulging area has become gradually larger 

When admitted there was a protrusion in the region of the lower angle of 
the scar on the left side and a very definite impulse is seen and felt on cough- 
ing near the pubic spine — without question it is a recurrent indirect 
inguinal hernia January ii, 1928, repair of recurrent left indirect inguinal 
hernia, retransplantation of cord, suture with ox fascia 

Incision was made excising the old scar, fascia of the external oblique 
was identified and cord isolated, the sac identified, freed and found to be of 
moderate size, transfixed and ligated and excised The opening was quite 
large and the internal oblique muscle was hardly perceptible, its fibres being 
thin A strip of ox fascia was used weaving it back and forth from what 
remained of the internal oblique muscle to Poupart’s ligament, cord trans- 
planted, external oblique sutured over cord, closure of the wound with inter- 
rupted widely spaced silkworm gut sutures 

The patient’s temperature rose to 102 6 first day and gradually sub- 
sided to normal by the fifth day, a very normal course thereafter, out of 
bed on the nineteenth day, discharged on the twenty-second day 

The man states that March 14 there appeared through a gap m the scar 
at the lower end of the wound a little pus A few drops of pus have been 
discharged through this opening during a period of three days, apparently 
a small abscess had formed at the lower angle of the wound, probably 
where the end of the suture was last tied — ring however firm, no evidence 
of any recurrence 

Doctor Cave added that these two patients were presented to show the 
moderate local and general reaction following the use of a dead fascial suture 
Sufficient time has not elapsed to assume a cure as all his cases (four) have 
been operated upon within the past year Except for (i) seepage through 
the lips of the wound of the preservative (Scott’s solution) and (2) a small 
sinus persisting for a few weeks in one instance, which in all probability was 
due to the use of linen anchoring the end of the ox fascia suture, and (3) to 
a latent abscess which was of three days’ duration m the last case presented, 
they have done as well as the ordinary hernia patient does following the use 
of any other type of suture There was practically no induration even in 
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the instance of the linen suture sinus or in the instance of the short lived 
latent abscess 

The use of an ox fascia suture does away with an additional incision in 
obtaining fascia, as is done in the Gallie operation , no time is lost in obtain- 
ing a strand , a longer strand can be had than that which is obtained ordinarily 
in the McArthur procedure, especially in the instance of the operation for 
recurrent inguinal hernia 

Koontz in Baltimore, following Nageotte, who transplanted pieces of 
alcohol preserved tendon to repair anatomic defects in tendons of living ani- 
mals, has applied this same principle b)'^ the use of ox fascia in the cure of 
hernias The histologic change that takes place is interesting These grafts 
although dead do not act as foieign bodies, nor are they absorbed The 
wandering cells of the host carry away the dead cells of the graft, the 
fibi oblasts of the host invade the connective tissue fiamework structure of 
the graft and foim living cells in the place of the dead cells of which the 
graft was composed Then follows the establishment of a new circulation 
111 the graft so that after a surprisingly short time the graft cannot be iden- 
tified as a dead graft but appeals, macroscopically, and microscopically, as a 
component part of the surrounding tissue It has been asked why these o\ 
fascia sutures aie not exactly similar to the chromicized kangaroo tendon 
which were considerably used m former years and the chromicized catgut 
that IS now used Koontz maintains that the strands of kangaroo tendon 
and catgut are treated chemically, facilitating increased absorption, also 
that they are so twisted that the fibroblasts fi om the host cannot invade them, 
therefore they are absorbed by the host Koontz has done seventeen hernias 
using ox fascia, up to last October In two of his cases infections developed 
which he later proved to be due to the presence in the strips of fascia of 
nonpathogenic spores that had not been killed out by the preservative fluid 
The total number of patient'; m which he had used ox fascia suture material 
have been eight 

Dr Carl G Burdick presented three groups of patients representing 
the different types of inguinal heinia m which he felt fascial sutures 
were indicated 

In the first group there were two patients past middle life with large 
scrotal hernias of long duration and pendulous abdomens In this type of 
hernia which is usually of long standing the inguinal canal has lost its 
obliquity, and the internal ring much enlarged and relaxed lies almost 
directly behind the external ring 

The first patient was operated on in July, 1927,- at the age of fifty-seven, 
for a large scrotal sac which contained irreducible small gut and omentum, 
this was reduced with considerable difficulty after enlarging the interna 
ring by division outward He developed a late infection which did not 
appear until a week after leaving the hospital The wound discharged for 
several weeks but only a slight amount of his fascial sutures sloughed 

The second patient was operated on January 1928, yt the age o 
sixty-one, for a large scrotal hernia of forty years’ duration The posterior 
wall was very relaxed and to insure a more satisfactory closure the cord was 
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divided Due to the adhesions of the sac there was a large area of indura- 
tion above the testicle which is giadiially subsiding 

The direct hernias represent a second group in which a fascial repair 
IS indicated as giving a higher percentage of cures than any other method 
With an absence of the conjoined tendon and a very weak transversahs 
fascia, this defect cannot be repaired satisfactorily in any other uay in a 
fair proportion of the cases 

The first patient age forty-two, had a saddle-back type of sac with the 
direct part of the sac predominating He was operated on in January of 
this year and while it is entirely too soon to say what his final lesult will be, 
he IS presented as an example of this type of case 

The second patient, age thirty-eight, was operated on in April, 1927, for 
a double direct hernia, right, size of egg, left impulse He developed an infec- 
tion in Ins left wound which discharged for several weeks and the major 
part of his fascial sutures sloughed out Two months ago he developed a 
recuirence on that side Of a dozen cases which became infected, and m a 
few parts of tire sutures have sloughed, this is the only recurrence which can 
be attributed to that cause 

Recurrences form the third group in inguinal hernias and in these patients 
a fascial repair is always done 

The first patient age thirty-five, was operated on six years ago for a 
right indirect inguinal hernia which recurred six months later He was 
operated on m January and an mdnect recuiience found It is entirely too 
early to prognosticate a permanent cure, but from the feel of his scar one is 
quite confident that the result will be satisfactory 

The second patient was fifty-mne years of age when operated on in April, 
1926 He had been operated on five times before m as many years, the last 
two operations having been performed by New York surgeons of unusual 
ability A left direct sac the size of an orange was found with practical!}’’ no 
posterior wall to his canal Obviously this defect could not be repaired with- 
out the aid of fascial sutures Two rows of sutures were used in the repair 
The first suturing transversahs fascia, transversahs muscle and internal 
oblique muscle to Poupart’s The second suturing the external oblique behind 
the cord He has remained cured up to the present time 

FASCIAL SUTURE IN THE OPERATIVE TREATMENT OF INGUINAL 
HERNIA (A PRELIMINARY REPORT) 

Dr Henry H M Lyle read a paper with the above title for uhich see 
page 870 

Dr Carl G Burdick said that the advantages of sutures over fascia 
lata graft had been demonstrated by Gallic who found that the union of the 
graft to the adjacent structures was by aieolar on scar tissue, and while the 
graft itself might offer enough strength the weak point lay m its union to 
the adjacent tissues If a firm bite of the tissue was secured with the fascial 
suture this lattei ultimately became a stiong fibious cord and held the tissues 
approximated securely 

While he had used some ox fascia he felt that the latter was far from 
satisfactory at present Doctor Koontz had demonstrated satisfactorily that 
dead fascia provided a satisfactory suture material and later became organ- 
ized in the tissues accomplishing the same results as the living sutures, but 
at present the sutures are very friable and poorly cut, As soon as these dis- 
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advantages have been obviated there was a broad field for the ox fascia At 
the Hospital for Ruptured and Crippled they had been in the habit of pre- 
serving the extra living sutures in Scott’s solution comprised of, alcohol 55. 
acetone 10, mercurochrome 2, distilled water 34, and when a case presented 
in which living sutures had not been obtained they used these preserved 
human sutures and have had satisfactory results with these 

Doctor Burdick disagreed with Doctor Lyle in regard to not overlapping 
the external oblique behind the cord, but if done it was essential to close 
the muscles tightly about the cord as it undoubtedly left a weak spot at 
that point in as much as the cord emerged through both layers of muscle at 
the same level 

Doctor Burdick had seen about a dozen late infections These usually 
came on after leaving the hospital, in a few about the tenth day What the 
cause was he did not know Usually some of the fascia sloughed but only 
one case has been followed by a recurrence 

Personally he has operated on 149 inguinal hernias by this method in 
the past four years in the following groups indirect 45, indirect with direct 
weakness 14, direct 61, recurrent 29 While these cases have not been fol- 
lowed as carefully as Doctor Lyle’s he has observed the following recur- 
rences, three indirect with direct weakness, one recurrent, one direct with 
sloughing of the fascial sutures due to infection 

Dr Morris K Smith said that reports of the results in hernia repair 
with living fascial sutures deal largely with more difficult cases Unques- 
tionably these are the cases in which they are particularly indicated Yet a 
comparison of the two types of suturing in the ordinary adult male hernia is 
of great importance first because it gives an index of the reliability of the 
method and second because results in ordinary inguinal hernia are not yet 
wholly satisfactory Doctor Lyle’s series, while it contains a higher propor- 
tion of the more difficult types of hernia, because he started the fascial suture 
in these cases, yet represents to a considerable degree the routine hernia work 
of the hospital as he began its employment some time ago in all adult males 
Doctor Smith had followed his lead in this matter and had been interested 
at this time to sum up his own results from the follow-up reports Using a 
y’^ear’s follow-up as the minimum except for such cases as have presented 
a recLinence earlier he had a series of fifty-five repairs with 109 per cent 
recurrences m which catgut sutures were used as opposed to thirty-four 
repairs with 2 9 per cent recurrences in which fascial sutures were used 


Summary follows 

Inguinal Hernia 



Catgut 

Fascia 

Indirect 

Direct 

Recurrent 

39 (37 patients) 

12 ( 8 patients) 

4 

21 

10 (9 patients) 
3 


55 

34 
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Inguinal Heinia 


Catgut Fascia 

Recurrences 

Indirect 4 i 

Direct I 0 

Recurrent i o 

6 — 10 9 % I — ^29% 


It IS perhaps only fair to say that the catgut series was done earlier and 
therefore represents a longer follow-up, as well as a less mature period in 
operative experience 

Of the fascial suture cases the Gallic was done in the recurrent hernia 
and the McArthur in the remainder 

These series are obviously too small to have much weight and yet they 
indicate a decided advantage for the fascial suture 

The one recurrence in the fascial sutures senes was in an indirect hernia 
in which the cord had been brought directly out subcutaneously At reopera- 
tion the recurrent sac followed out along the cord while the union of the 
conjoined tendon to Poupart’s at its inner side was firm Doctor Smith 
now feels as Doctor Lyle does that suturing the aponeurosis of the external 
oblique behind the cord is unsound, surrendering the protective effect of the 
natural obliquity of the canal through the supporting structures of the 
abdominal wall 

In deciding for or against the fascial suture method m hernia its applic- 
ability must be weighed The McArthur suture requires a longer incision and 
more time but the difference is small after a little experience The speaker 
had not found the McArthur method applicable to recurrent hernia owing 
to the scarring of the aponeurosis of the external oblique In these cases and 
in the more difficult direct herniae the Gallie should be used 

Dr Alexis V Moschcowitz stated that he had performed a very fair 
number of operations for the radical cure of hernia without having to take 
recourse to the Gallic technic, he was not even tempted to do so Further- 
more, both he and his patients were satisfied with the results obtained 
Doctor Moschcowitz does not wish to say that the Gallic technic has no 
place in surgery, but he does believe that the indications for it are very rare 
and that it should be restricted to those cases in which there is a loss of 
substance resulting in a large defect in the abdominal wall , in other words, 
there is no frequent indication for it in the inguinal and femoral varieties 
of hernia 

For a number of years Doctor Moschcowitz has discarded entirely the 
use of muscle for the repair of inguinal hernia For the sake of better 
technic he goes so far as to extirpate the cremaster muscle entirely and when 
the internal oblique and transversahs muscles present themselves in the wound, 
he has them retracted In other words. Doctor Moschcowitz uses for the 
repair of hernia only the aponeurosis of the external oblique and Poupart’s 
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ligament In femoral henna he utilizes only Poupart’s ligament and 
Cooper’s ligament 

Doctor Moschcowitz assumes that he has had just as many recurrences 
as other surgeons, but in a careful follow-up of his private patients he has 
seen but one definite recurrence, and even that was not a bona fide recurrence 
because the new hernia was of the femoral variety 

Up to June, 1927, Doctor Moschcowitz was extremely partial to kangaroo 
tendon in the lepair of hernia He has, however, seen so many infections 
follow Its use that, although no patient developed a recurrence, he has 
abandoned its use entirely and is again using chromicized catgut 

Dr William Crawford White said that he had reserved the use of 


living fascia suture foi the more difficult cases, and in these the aponeurosis 
of the external oblique was practically always so weak that it was necessary 
to use fascia lata In fifteen cases followed over two years he had had three 
slight recuirences But it must be remembered that these cases were of the 
desperate type and with the old methods would have given a higher recur- 
rence Doctor Lyle’s most interesting observation was that he has convinced 
himself by his results that the routine use of living fascia has reduced the 
percentages of recurrences that he formerly obtained with a similar technic 
and the use of catgut 

Doctor Lyle, in closing, said that the McArthur technic is so simple 
when mastered that it only takes a few minutes longer than suturing by 
catgut A study of the lecurrences in the Halsted modification has shown 
that it violated the physiological principle of muscular control of the inguinal 
canal The external iing is brought close to the internal and the obliquity 
of the canal destroyed In addition the bringing out of the cord so straight 
offers a mechanical barrier to the proper shutter action of the arched fibres 
of the internal oblique and keeps them from coming down into the proper 
protective position over the cord and internal ring A secondary reason is 
that it also hampers the gliding mechanism of the external oblique muscles 
m Its valve-hke closure and consequently does not as effectively raise and set 
Poupart’s ligament This is an important factor in an overhanging abdomen 
They were now using some form of fascial suture as a routine and so far 
they had found it more reliable than catgut Regarding Doctor Moschcowitz 
remarks about suture of the transversalis fascia being sufficient for all cases. 


he did not agree with him 

Doctor Lyle said he takes particular care to obtain a functional closure of 
the transversalis fascia but in addition he added every detail which he 
thought would give a stronger functioning inguinal closure In many 0 
the different cases the transvei salis fascia could not be found or was useless 
as a bai rier In these cases it is idle to say that the suture of the transversa is 
fascia would cure the hernia He reminded Doctor Moschcowitz that it is pos 


sible also to cure hernia without any suturing In the middle ages there was 
a monastery which had obtained fame for curing hernia and the pa leri 
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flocked from all Europe for tieatment After scarifying the hernial region 
the leg was flexed on the abdomen and the knee bound to the opposite shoul- 
der, the patient was kept in this position until firm union was obtained 
This position relaxes Poupart’s ligament, the external oblique the internal 
oblique and conjoined tendon, the recti and healing took place without suture 
He would not advocate this as a sound procedure, nor did he believe it 
would ever become a very popular one 

In conclusion he said that one cannot expect a fascial suture to take the 
place of sound suigery and he did not wish for a moment to leave that 
impression The endeavor is simply to find out if its use will improve 
results He was conscious that in having his attention moie closely focused 
on the subject he might unconsciously be more painstaking in these cases 
He emphasized the fact that no case under eighteen years of age is included 
in this series 


STATED MEETING HELD APRIL 11 , 1928 

The Vice-President, Dr Edwin Beer, in the Chair 
POST-OPERATIVE MASSIVE COLLAPSE OF LUNG 

Dr Charles E Farr presented a boy four and one-half years of age, 
who entered St Mary’s Free Hospital for Children, November 14, 1927 He 
had been ill twenty-four hours with typical signs and symptoms of a severe 
appendicitis and spreading peritonitis Operation was performed at once 
under ether narcosis by the open cone The appendix was gangrenous and 
there was a wide-spreading peritonitis The wound was left wide open and 
drained with the Gibson-Mikuhcz tampon It was noted that during the 
anaesthesia there was considerable cyanosis The following day there was a 
very sharp reaction The peiitonitis seemed, however, to account for this 
There was some cough, considerable dyspnoea and a moderate cyanosis On 
the third post-operative day theie was a very marked degree of shock The 
temperatuie rose to 1066, the pulse to 160 The cyanosis and dyspnoea 
was very great 

Physical examination showed on inspection a much less expansion of the 
right thorax Marked hyper-resonance of the left chest Displacement of 
the heart to the right, and many changing signs in the right chest Dulness. 
bronchial breathing, moist and dry rales were scatteied indisciiminately 
apparently The clinical diagnosis of massive atelectasis was made The 
child, who had been in the Fowler position was then laid flat, turned on the 
sound or left side and lestrained m that position He fought vigoiously 
against it, and coughed consideiably In two houis his tempeiature had 
diopped from 1062 to 1022, and the pulse from 160 to 124 He was veiy 
much improved Oxygen was administered to relieve the cyanosis and this 
also aided The following day temperature dropped to loi and the pulse 
to 120, and he made an uninterrupted reco\ery, the peritonitis slowly sub- 
sided and wound healed m about three weeks Fie was alile to leave the 
hospital 111 four weeks and is now perfectly well 

X-rays, taken on the fourth post-operatn e day, showed collapse of the 
right lung almost complete, with the heart, mediastinal contents and tiacliea, 
displaced to the right, and a very marked expansion of the normal left lung 
X-rays taken on the fifth post-operative day, two da3'^s after the onset of the 
collanse, show^ed the heart m a midline practically normal position, almost 
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complete clearing of the right thorax, trachea in the midline, and the left lung 
normal X-rays taken ten days later showed complete return to normal 
This case was presented as being the only one of massive atelectasis in a 
child which has been recognized It is highly probable, however, that many 
other instances have passed as pneumonia, bronchitis, etc Unless X-ray is 
taken promptly at the onset of symptoms the diagnosis is apt to be missed 


Doctor Farr then detailed the histones of two more cases of massive 
collapse of lung from the service of Dr Charles L Gibson, of the New York 
Hospital, First (Cornell) Surgical Division 

Michael F , twenty-one years of age, entered the hospital, January 13, 
1928 He was operated upon for recurrent attacks of appendicitis He 
was given a general anaesthetic of nitrous oxide and ether without othei 
medication There was nothing noteworthy in the course of the operation 
On the fiist post-operative night there was a cough, increase in temperature 
and respirations, with some cyanosis Diagnosis of massive collapse was 
made by means of clinical signs and was confirmed by X-ray, which vas 
taken on the second post-operative day The report reads “Examination of 
the thorax shows marked opacity of the entire left chest and quite marked 
deviation of the trachea, heart and mediastinum to the left side The findings 
indicate a massive collapse ’’ 

The House Surgeon, Dr Wade Duley, on his own initiative, placed the 
patient on the right, or sound side, and slapped him vigorously on the left, 01 
affected side The patient became very cyanotic, gagged and coughed up a 
large amount of mucus The condition immediately began to improve, and 
an X-ray taken thirty minutes later showed a very definite clearing of the 
shadow of the left lung, indicating that the lung had become aerated The 
trachea uas almost in the midline, the cardiac shadow was still displaced 
to the left X-ra)’- taken the follownng day show’^ed some mottling in the 
left lung still piesent The cardiac shadow^ was still somewdiat displaced to 
the left The trachea ivas almost in its normal position The massne col- 
lapse had been relieved and had not returned This patient made an excellent 
post-opei ative recovery and left the hospital on the tenth post-opeiative day 
with wound soundly healed 

The second patient w^as a young man, tw'^eiity-eight years of age, who 
entered the Neiv York Hospital for acute appendicitis of tw^enty-four hours’ 
duration He was operated upon at once and an appendectomy w^as performed 
There was no pre-operative medication He was given nitrous oxide and 
ether by the closed method The operation lasted fifty minutes There was 
no noteworthy occurrence during or immediately after the operation 
Twenty-four hours later his temperature rose to 1032, pulse 116, and he 
became cyanotic and showed dyspnoea The typical signs of massive col- 
lapse of the right lung were present By X-ray the clinical diagnosis was 
abundantly confirmed The right lung w'-as collapsed, the trachea w^as w’^ell 
to the right side, heart almost entirely in the right chest, and the left lung 
was compensating The patient was then turned on his left or sound side 
and the thorax struck sharply with the palm of the hand There was no 
distress, but he coughed up a considerable plug of thick mucus The relie 
w^as immediate He was kept fifteen minutes on this side and^ coughed up 
a little more mucus X-ray taken thirty minutes after the first X-ray showe 
the trachea in the midline, heart in normal position, right lung complete y 
aerated, left lung normal A plate taken twenty-four hours later confirme 
the complete recovery 
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Doctor Farr presented these latter two cases as instances of the seventy 
of the condition known as massive collapse or massive atelectasis Of the 
nine cases which have been observed in the service of Doctor Gibson, who 
fortunately have been healthy young adults and mostly males, there have been 
no deaths, but the morbidity has been prolonged seven or eight days The 
condition is most distressing to the observer and to the patient This man- 
oeuvre of Doctor Duley’s has immediately cleared up the state of massive 
collapse and has leturned it to a normal post-operative condition 

SARCOMA OF BREAST FIVE YEARS POST-OPERATIVE 

Dr Carl Eggers presented a woman who, when forty-seven years of 
age, was admitted to the Lenox Hill Hospital, complaining of a swelling in the 
left breast which had gradually developed during the last six months There 
had been no pain and no discharge from the nipple There was no history of 
injury to the breast She had, m her early life, nursed two children but had 
had no trouble with her breasts at any time Past and family history had no 
bearing on the condition Examination showed a fairly healthy woman with 
no disease of the internal organs to be made out 

The right breast was small and soft and showed no abnormality The 
left one was large, it hung lower than the right, and the superficial veins 
were dilated There was no retraction of the nipple Palpation showed a 
laige, hard tumor occupying the entire anterior portion of the left breast 
It had none of the signs of carcinoma of that size There was no discharge 
from the nipple and the axillary lymph-nodes were not enlarged There 
VA-as one area of softening in the tumor about the size of a walnut which 
was interpreted as due to cystic degeneration On account of the lack of 
elevation of the breast, the absence of retraction of the nipple, the absence 
of pigskin appearance, the presence of large veins, and the absence of 
axillary lymph-nodes , the probable diagnosis of sarcoma of the breast 
was made 

Operation was performed September 13, 1923, the usual radical mastec- 
tomy procedure was carried out, removing both pectoral muscles and the 
axillary contents It w^as possible to approximate the skin edges and get a 
good suture line One split tube rubber drain was inserted into the axilla 
through a stab wound 

The patient made an uneventful recovery The wound healed by primary 
union and she was discharged fifteen days after operation, entirely healed 

The pathological examination showed a spindle-celled sarcoma of the 
breast originating in the stroma of an intracanal icular fibro-adenoma The 
following IS a detailed report of the microscopical examination Sections 
obtained from different parts of the tumor show an intracanalicular fibro- 
adenoma, the stroma of which is very cellular and m places has undergone 
saicoinatous degeneration In a part of the tumor the epithelium is fairly 
abundant and the intracanalicular fibrous plugs and the surrounding stroma 
are very cellular and show myxomatous changes Large areas of the growTh 
are devoid of epithelium and consist of spindle cells which are either loosely 
arranged or ai e packed close together In areas they are arranged 111 bundles 
wdiich often anastomose wnth one another The tumor cells show a general 
uniformity 111 size and but little irregularity in staining properties Here 
and there aie slightly larger and more deeply staining cells Mitotic figures 
are not uncommon The tumor shows considerable cedema and areas of 
mucoid degeneration 

The patient has been seen in the last few’- years at regular intervals at the 
Follow Up Clinic and at no time has there been any evidence of further 
involvement She has remained well except for the development of a toxic 
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adenoma of the left lobe of the thyroid for which she was subjected to 
operation April g, 1927, undei local anaesthesia She made an unevent- 
ful lecovery 

RESECTION OF SIGMOID FOR ACUTE SIGMOIDITIS AND 

DIVERTICULITIS 

Dr Carl Egglrs presented a man who was first seen by him m Novem- 
ber, 1923 The man was then forty-foui years of age He complained of 
attacks of pain m the left lowei abdomen which he had had on and off for 
a number of yeais During the last six months they had been more frequent 
The pam was quite severe and lemained localized m the region of the descend- 
ing colon It was never accompanied by vomiting Bowels were fairly 
legulai, but lately his stools had not been well formed, they had been thin and 
I bbon-like He had not noticed blood He had much trouble with gas 
which seemed to stick on the left side There had been no loss of weight 
General examination was essentially negative The abdomen was not 
distended Theie was a little tenderness over the left lower quadrant but no 
tumor could be felt Rectal examination was negative 

A diagnosis of malignancy 01 diverticulitis was considered and he was sent 
for Rontgen examination with the following result There was no evidence 
of obstruction to the inflow of the barium mixture The patient was able to 
letain the usual amount of fluid without any appreciable discomfort Flu- 
01 oscopy and plates showed no evidence suggestive of any neoplasm, but 
presented evidence of very great spasticity and tenderness along the 
descending colon Evacuation of the enema fluid was good The appear- 
ance of the junction of the sigmoid and the descending colon was suggestive 
of diverticulitis 

(Barium Meal 24 hours pc) Typical appearance of diverticulitis of 
sigmoid and lowei pait of descending colon Moderately diminished motility 
Conclusions Diverticulitis of junction of descending colon and sigmoid 
causing marked spasticity of the descending colon and partial obstruction to 
the Barium mixture given per os 

After this diagnosis of dnerticuhtis had been established advice was given 
him about diet and propei caie of the bowels He was not seen again until 
a little moie than three yeais later when he was admitted to the Lenox Hill 
Hospital, December 2, 1926, complaining of pain in the lower abdomen, which 
had started suddenly two days before at 3 A M The pain was sudden, severe 
and sharp , it was located m the lower abdomen just above the bladder He 
got up and ui mated and moved his bowels a little The bladder was some- 
what relieved but the pain remained severe He did not vomit He went to 
business the next day but returned early in the afternoon on account of severe 
pain Was seen by a physician who made a diagnosis of acute appendicitis 
When theie was no impiovement with conservative treatment the man was 
sent to the hospital Theie was no uiinary disturbance He had had a chill 
the day befoie admission 

On admission he gave a history of frequent attacks of pain in the loiier 
abdomen smee last seen by the reporter three years before, but none as severe 
as the piesent one His tongue was coated but moist Heart and lungs were 
negative The abdomen was distended, no oigans were palpable There was 
marked tenderness over the entire lowei abdomen with rigidity which seemed 
most maiked over the lower right rectus There was no tenderness o^er 
either iliac fossa Rectal examination was negative Temperature too ^ 
Pulse 96 White blood cells 16400, polymorphonuclears 74 
Immediate operation was advised and performed that evening 

A five-inch suj^rapubic incision was made just to the right of the me lan 
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line A large injected appendix was exposed and lemoved The sigmoid 
was then exposed In the iippei part it looked fairly noimal, but attached 
to it weie seveial diveiticuls containing hard concretions On following the 
gut downwaid fiee tuibid fluid was encountered Latei culture showed this 
to contain colon bacilli and hemolytic stieptococci This fluid suriounded 
a haid mass situated in the sigmoid at its lowei end or near the uppei end 
of the lectum It was about the size of a taiigeiine and veiy haid Aftei 
exposuie it was found to be acutely led and the fat ovei lying it oedematous 
It was coveied with fibiin deposit Adheient to it was a loop of small intes- 
tines, likewise coveied with fibim It did not seem wise to sepaiate the fat 
from the sigmoid foi feai of causing a peifoiation A cigaiette diain wac 
theiefoie placed on the outei side of the mflammatoiy mass and bi ought out 
of the lowei end of the wound The loop of small intestine was separated 
from the tumor and the omentum placed ovei the entire mass of coils of small 
gut, thus separating them fiom the tumor Abdomen closed in layers 

The com alescence was quite stoimy for a few days on account of a com- 
plicating bioncho-piieumonia aftecting the right side Sero-puiulent drainage 
fiom the wound continued foi a while and the dram was giadually shoitened 
and finally lemoved Decembei 14, twelve days aftei opeiation The patient 
was dischaiged cuied December 25, 1926, twenty-thiee days after operation 
During his stay m the hospital, a baiiuin clysma was given which showed 
marked diverticulitis of the sigmoid 

The patient was seen fiom time to time aftei opeiation He continued to 
have seveie attacks of pain ovei the lower abdomen, lasting foi seveial houis 
at a time There u'as nevei any blood He was never entiiely fiee fiom pain 
and was unable to he on the affected side He was finally leadmitted to the 
Lenox Hill Hospital March i, 1927, about three months aftei his last opeia- 
tion That evening he had another attack of exciuciating pain accompanied 
by a state of shock which looked alainnng Aftei he had lecoveied fiom that, 
radical opeiation was proposed and done, March 4, 1927 

A left rectus incision about seven inches long was made No fiee fluid 
present No adhesions found as the result of the recent attack of peiitonitis, 
except that the omentum was somewhat adheient to the scar Exposure of 
the affected area was rathei difficult because the lowei end of the omentum 
was adheient to the tumor mass, and the latter was also adheient to the 
lateral pelvic wall The sigmoid was then drawn upward and all adhesions 
freed One small abscess was then enteied, evidently due to peifoiation of 
one of the diverticula For a distance of about four inclies the sigmoid felt 
infiltrated and haid, as if it contained a tumoi, but it was acutely led as at 
the previous operation About five inches of the sigmoid weie lesected. 
staying close to the affected portion m ordei to be able to do an anastomosis 
later One long diverticulum, not inflamed, happened to be m the line of 
incision It was dissected out and sent to the laboratory The ends of the 
gut were then united by silk sutures, using continuous foi tlie inner layer and 
inteirupted for the outer one Good approximation was obtained One 
cigarette dram was insetted on the outer side of the anastomosis 

The post-opeiative couise was veiy satisfactory foi the first few da}s 
except for a persistent cough He passed gas wuthm the first twenD-tour 
hours His abdomen was soft and theie ivas only model ate sero-sangmneous 
drainage fiom the wound, ivithout odoi A pneumonia developed at the 
right base and w'as associated noth distiessmg cough On the morning of 
the fifth day the patient began to complain of seiere pain on the left side of 
the abdomen His pulse was 120 and the abdomen was distended whereas 
the day before it had been soft and the pulse slowei There was moderate 
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amount of discharge He had desire to move his bowels Rectum contained 
much feces An irrigation gave a good result There were several small 
movements afterward Some of the fluid came out of the drainage wound 
above He began to vomit Obstruction was suspected, probably due to 
separation of fascia as the result of constant cough The skin sutures had 
held intact, but a few were removed and inspection showed bulging of the gut 
The entire skin wound was therefore reopened later m the day, exposing 
retracted fascia and bulging loops of gut matted together They were cleaned, 
iodoform gauze was laid over them and then a plain gauze tampon The 
wound edges were firmly strapped Gastric lavage given Hypodermoclysis 
Patient looked bad No passage of gas 

The following day the condition was somewhat improved There were 
several small bowel movements, but the abdomen remained distended He 
vomited frequently, but it was not fecal The next day conditions were 
decidedly better Bowels moved and vomiting ceased Some fecal dis- 
charge presented at the wound, and a drainage tube was therefore inserted 
to replace the cigarette dram Convalescence was uninterrupted after that 
The separation of the wound required considerable attention The patient 
was 111 no condition to stand a secondary suture and it is questionable whether 
It would have held Holding the gut back by means of a narrow tampon and 
strapping the wound edges snugly over this gradually led to healing with a 
good firm abdominal wall The patient was discharged cured April 3, 1927 
He has since been well and has had no further attacks of abdominal pain 

An X-ray taken of his colon showed slight narrowing at the site of 
anastomosis, but no obstruction, and the bowels were in normal position 
and presented an entirely regular outline On defecation excellent emptying 
took place 

The examination of the specimen showed the wall of the sigmoid much 
thickened and firm in feel Pressure on it caused exudation of fecal masses 
from many diverticulae After emptying them, little everted openings like 
mouths were visible on the mucosa 

Microscopical examination showed two kinds of diverticulcC, true and 
false, the former having all the coats of the intestines represented in their 
covering, while the latter had walls consisting of mucous membrane, a definite 
musculous mucosa and outside of that a zone of fibrous tissue There were 
also areas of suppuration surrounded by dense inflammatory fibrous tissue 
containing bundles of smooth muscle, and groups of foreign body giant cells 
were found The gut wall was much thickened by fibrosis and localized hyper- 
plasia of the smooth muscle 

RESECTION OF STOMACH FOR JEJUNAL ULCERS AND OTHER 

COMPLICATIONS 

Dr Carl Egglrs presented a man who, when forty years old, came 
under observation October 24, 1924, on account of abdominal pain He gave 
a long and complicated history For many years he had been troubled with 
pressure sensation and fulness in the upper abdomen which never completely 
yielded to medical treatment There was no vomiting and he had never had 
pain About seven years ago he came under the care of a surgeon who made 
a snap diagnosis of ulcer, and without Rontgen or other examination operated 
through an epigastric incision After operation the patient’s wife was 
informed that an ulcer had not been found, that there was nothing serious, 
and that the appendix had been removed Thirteen days after operation e 
was reoperated for what was diagnosed as intestinal obstruction Alter 
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lecoveiy fiom this he felt relief foi several months, but then developed pain 
in the epigastiium legardless of whether he ate or not There was much 
nausea but no vomiting Medical care gave no relief After a few years he 
giadually became woise About two yeais ago he was operated on by another 
suigeon, also without previous X-iay examination At this time the pylorus 
was lesected and the open end implanted into a loop of jejunum He was 
dischaiged tw'o wrecks later, but on account of constant vomiting he had to 
retui n to the hospital tin ee days later when another operation was performed 
and an entei o-entei ostomy done to overcome a vicious circle Since this last 
opeiation the patient had not had one comfortable day He had pain all the 
time wdnch dm mg the last four months had become so bad that he was hardly 
able to w'alk Pam w^as felt m the epigastrium and back Fasting relieved it 
somewhat, but about one-half to three-quarters of an hour after meals it 
became exciuciating It w^as ahvays worse at night than during the day He 
had a gi eat deal of belching, but no sour eructations, and no regular vomiting 
PIis bowels w'ere constipated and moved only every two or three days, with 
laxatives oi an enema He had lost fourteen pounds during the last four 
months He had been unable to work for some time on account of pain 
Since the last operation three Rontgen-ray studies had been completed at dif- 
feient laboratories He had been infoimed that the pictures showed nothing 

The patient w^as a thin, anemic, sickly looking man with an anxious 
exjDression The general examination was essentially negative The abdomen 
w’as not distended, the scar well healed No organs were palpable Splashing 
sounds w'ere heaid ovei the upper right abdomen and there was marked 
tenderness over the upper right rectus The man w^as sent to the Lenox Hill 
Hospital foi obseivation and study 

At the hospital his weight w^as found to be ii8 pounds Not much addi- 
tional mfoimation was obtained by observing him He complained much of 
pain and desired relief badly 

October 28, 1924 Operation Excision of old epigastric scar Dense 
adhesions of stomach, liver and small intestines to the anterior abdominal 
wall w^ere found They were difficult to separate and it was difficult to 
interpret the findings Careful investigation showed that a Polya operation, 
ante cohca, had apparently been done An enormously distended loop of 
small intestines presented, which was found to be continuous with the 
pyloric end of the stomach It was found that about ten inches below the 
pylorus there was a wide intestinal anastomosis, which apparently functioned 
all right, but this anastomosis and some of the gut below it had herniated 
into a pocket 

The stomach was not dilated, but its walls were hypertrophied There 
were no adhesions except toward the pyloric end There was no evidence of 
ulcer A long loop of jejunum had been drawn up in front of the colon and 
used for a Polya operation, the afferent loop being attached to the lessei 
curvature and the efferent to the greater curvature Instead of gastric con- 
tents emptying into the descending loop they emptied into the ascending 
loop and had bi ought about tremendous dilation and hypertrophy The 
descending loop was collapsed and nbbon-like It was possible however to 
invert the wall of either loop into the pylorus, the opening of the large end 
easily admitting a thumb, and that of the small end the tip of an index finger 
Between the two there was a definite spur which no doubt produced difficulty 

Evidently this condition had developed soon after the resection operation, 
and the surgeon at that time had tried to overcome it by an anastomosis 
between the dilated afferent and the collapsed efferent loop In this he had 
but partly succeeded The hypertrophy and dilatation extended beyond the 
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anastomosis into both loops of gut, but chiefly into the afferent loop toward 
the fossa of Treitz 

As no ulcei was found the leason for the patient’s present symptoms were 
considered to be the extensive adhesions and the herniation of gut which 
brought about an incomplete obstruction The adhesions were therefore 
carefully separated and the gut then placed m a position as near normal as 
possible, pulling the transverse colon into position in such a way that half 
of it projected beyond the loop of small gut on either side It was not 
believed that a gastro-enterostomv or another intestinal anastomosis could 
help the condition The abdomen was carefully closed, bringing the peritoneal 
surfaces together separately by means of continuous chromic gut 

The wound healed by primary union and the patient was discharged, 
November 14, 1924, seventeen da3'^s after operation, almost completely 
relieved of his S3nnptoms However, the improvement did not last long 
He was again seen May 27, 1925, when he complained of severe burning 
and cutting pain in the right side of the abdomen external to about the middle 
of the abdominal scar He stated the pain was terrible and he was unable 
to work There was no vomiting His bowels moved daily without medicine 
A tender swelling was noted at the site of the pain, but its nature could not 
be determined 

Medical treatment had no effect, but for fear of another operation he 
waited until July, 1925, when he stated that he suffered intensely and would 
rather die if he could not be relieved Had been unable to work for a long 
time He always referred his pain to one spot, just external to the umbilicus 
A very tender, flattened, mass was palpable there which seemed to be attached 
to the abdominal wall Operation was advised and performed July 16, 1925 

The old seal was excised Intestines and liver were adherent to the 
anterior abdominal wall While separating the small gut a hole was acci- 
dentally torn into it and repaired at once A hard tumor mass was encoun- 
tered adherent to the abdominal wall, at the place to which he had referred 
his pain It felt like an ulcer or a carcinoma In order not to tear into it 
the parietal peritoneum at the site of attachment was removed with the tumor 
Examination then showed that they were dealing with the pyloric end of the 
stomach and its anastomosis with the jejunum, evidently a jejunal ulcer 
With great difficulty the tissues Avere separated for identification and the 
condition Avas then found to be essentially the same as at the previous opera- 
tion, except that the descending loop of gut AA^as somcAAdiat larger than before 
A diagnosis of penetrating gastro-jejunal ulcer Avas made, and resection 
decided on AAuth a posterior gastro-enterostom3'^ by the Billroth II method 

The stomach Avas divided and turned doAvnAvard over the colon Proximal 


end closed The tAvo limbs of the gut Avere dnnded through the entero- 
enterostomy and the opening closed, giving thus a continuous gut A pos- 
terior gastro-entei ostomy Avas then done Avith the jejunum, proximal to the 
dmsion, and suture just completed, so that a regular posterior short loop 
gastro-enterostomy had been produced In remoAung the specimen it Avas 
found to be adherent posteriorly to a draAvn up portion of the hepatic flexure, 
evidently the site of another penetrating ulcer In separating them the colon 
Avas not opened, but a purse-string suture was taken for safety The loAver 
abdomen Avas found free from adhesions The gall-bladder Avas normal 
The patient Avas quite shocked b3'- the operation Avhich lasted almost four 
hours Hypodermoclysis had been giA’^en during the operation and under 


appropriate treatment he recovered satisfactorily 

The coiwalescence Avas uneventful, and he Avas discharged August 5 » ^ 9^5 > 
20 days after operation, completel3>' rehcA’^ed of his symptoms He has since 
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complained on and oft of nausea, which is quite annoying, but he has had no 
pain He is caieful with his diet, but eats eveiything 

An X-iay examination made Januaiy 31, 1927, shows noiinal filling of 
the stomach with no defoimity The meal left the stomach veiy rapidly 
through the stoma of the gasti o-entei ostomy, so that at the end of thiee and 
one-half houis it had completely emptied At the sixth hour the meal showed 
normal adiancement into the large bouel 

Docior Eggrrs exjnessed the opinion that this case appaiently showed 
that It is not immateiial how a loop of intestine is attached to the stomach 
In this case the loop had been so placed that the ascending portion nas at the 
lessei curxature, and all or neatly all the food was emptied into this por- 
tion, pioducmg an enormous dilatation with a vicious circle and lequirmg an 
enteio-enterostom}^ for its relief 

GASTRO-JEJUNO-COLIC FISTULA 

Dr Carl Eggers presented a man, dnity-three yeais old, who w'-as first 
seen by him Febiutuy 5, 1927 The chief complaint was diairhoea, associated 
wnth loss of weight and stiength The man had to move his bowels ten to 
twelve times m tw'enty-fom hours, chiefly dm mg the day, but also two or 
three times during the night Stool w^as always thin, never \vell formed, it 
was light 111 color and had a bad odor No blood bad been noted Move- 
ments w'ere not associated wuth pain or cramps During the day he was able 
to control them quite w^ell, but at night they would pass like gas, requiring 
constant use of a napkin Since early childhood he had been subject to occa- 
sional upset stomach associated wuth acidity, which w^as always promptly 
relieved by a little alkali As he got oldei , these attacks continued and w^ere 
especially severe after drinking alcohol A dilated ptosed stomach was diag- 
nosed by means of the Rontgen-iay It w^as negative for ulcer With one 
of the attacks, about ten years ago, he had some hematemesis, and a surgeon 
was called into consultation wdio diagnosed ulcer and urged immediate oper- 
ation A gasti o-enterostomy w^as perfoimed the following day He did 
quite w'ell after that except that he still had his occasional stomach upsets 
until five years ago, at wdnch time, without premonitory signs, and without 
any pain he suddenly developed diarrhoea, which m the beginning kept him 
up all night There Avas no blood noted In spite of treatment it contin- 
ued, sometimes a little less, then again w'^oise He lost w’^eight and strength 
rapidly About six months after onset, while carrying a heavy case he sud- 
denly became dizzy, he had slight pain in the region of his stomach, but it 
did not last long , there was an urge to move his bow^els and wdien he reached 
the toilet he passed a large amount of blood, wdnch shot out of his rectum 
He was so weak that he lemamed m bed for a week, but there was no leturn 
of bleeding, and he had had none since The diarrhoea however has continued 
until the present In the course of the years he was seen by a number of 
physicians, various diagnoses w^ere made, and various tieatments instituted 
without relief There were periods wdien he was hardly able to w’^alk Ront- 
gen-ray examinations had been negative Under rest treatment and rectal 
irrigations he finally gamed a little w^eight A recent X-ray examination gave 
the following findings — 

“The stomach is of about noimal size, carrying a high situated anas- 
tomosis, which functioned well most of the time , occasionally a spasm wmuld 
keep the anastomosis shut The antrum formation w^as normal The duo- 
denum could be filled by manipulation, the bulb show^ed a definite defoimity 
During fluoroscopic examination it w^as noted that already about ten minutes 
after the ingestion of the baiium there Avas some of it m the colon To clear 
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up the situation a colon enema was done, which showed the sigmoid colon 
to be very redundant and wide, as well as the descending colon At the 
splenic flexure the barium flow stopped for a short while, and when it con- 
tinued, it had subdivided into two streams, running parallel for a while 
from left to light, and leading into the stomach and the transverse colon 
respectively The enema was then stopped in the interest of the patient 
The conclusion was that a gastrocolic fistula existed between the stomach and 
the splenic flexure ” 

On the basis of this he was referred to the reporter for operation The 
man was a tall, anemic, thin man weighing 128 pounds General exam- 
ination was negative for organic disease The abdomen was flat There 
was no tenderness or rigidity and no mass was palpable Rectal examination 
was negative 

Operation was postponed for personal reasons for a month During the 
month the patient continued to lose weight and when admitted to the Lenox 
Hill Hospital, March 7, 1927, he weighed only iiSji pounds A transfusion 
of 500 c c of blood was given and operation was performed March 9, 1927 

Median epigastric incision Stomach and omentum found extensively 
adherent to old scar, which adhesions had to be separated before the affected 
portion could be brought into view The pyloric end of the stomach was 
completely buried in a mass of adhesions beneath the liver and could there- 
fore not be visualized The anterior surface of the stomach looked fairly 
normal The stomach was of normal size The lower border and posterior 
surface was adherent The jejunum was about double its normal size and 
the walls were thickened A wide communication existed with the trans- 
verse colon which passed just in front of the gastro-enterostomy and was 
closely adherent to the jejunum and the stomach Whether a separate open- 
ing existed between the stomach and the jejunum or whether the whole thing 
was one large opening from the stomach into the small gut as well as into the 
colon could not be definitely made out The colon proximal to the fistula 
was much larger than that distal to it The peritoneum overlying the anas- 
tomosis was ocdematous In view of the uncertainty of the patency of the 
pylorus, It was decided to divide the colon on either side of the anastomosis, 
close all four ends and then unite the upper with the descending colon This 
plan was carried out Colon divided about one and one-half inches from the 
anastomosis on both sides Ends closed by continuous silk and then buried 
by a purse string over which were placed interrupted sutures of silk Good 
closure obtained The midportion thus remained attached as a blind pocket to 
the jejunum and stomach It was well supplied with blood and was about 
four inches long The proximal colon as well as the splenic flexuie were 
then mobilized sufficiently to bring them together by a lateral anastomosis 
without tension Good opening obtained, easily admitting two fingers Abdo- 
men closed 

The patient recovered well from the operation, he had been given a 
hypodermoclysis during the operation and such administrations of water 
were continued He passed gas during the first twenty-four hours There 
was no vomiting On the second day a little water was allowed per mouth, 
and the amounts increased from day to day Bowels moved spontaneously a 
week after operation, and the stool was formed normally as it had not been 
for years There were no symptoms in reference to the stomach, the poition 
of colon attached to it apparently had taken on gastric function and emptied 
promptly with the rest of the stomach 

A Rontgen examination made subsequent to operation showed the bis- 
muth meal to leave the stomach by way of a deformed duodenum and also by 
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wa}' of the gaslio-entei ostomy stoma Theie was slight six-hour leteiition 
A baiinm clysma showed a well functioning colon 

The patient was dischaiged fiom the hospital, Apiil 6, 1927, about four 
weeks aftei opeiation He had gained ten pounds during his stay He has 
lemamed well since 

Dr Albcrt E Sellenings piesented an X-ray and described a case m 
^\hlch, five yeais following a posteiior gastio-entei ostomy for pyloiic obstruc- 
tion, theie appealed a sudden and peisistent diarrhoea which later was accom- 
panied by foul eiuctations There was no pain and no abdominal cramps 
Clinically the diagnosis appealed to be that of a jejuno-cohc fistula Sub- 
sequently the opaque enema demonstrated the communication At operation 
dense adhesions weie encountered, but m the final dissection theie was found 
111 the jejunum about one and one-half niches distal to the gastro-enterostomy 
stoma, ail opening which communicated with the transverse colon Exam- 
ination of the stoma levealed no pathology The openings 111 the jejunum 
and colon were closed with tuo rows of suture It is now sixteen months 
since the opeiation and the patient is fiee of all symptoms and has gained 
foity pounds He is obseivnig a strict ulcer diet The clinical diagnosis of 
jejuno-cohc fistula should offer no special difficulty As may be gathered 
from the hteiatuie, it would appeal that the X-ray findings are not constant 
111 revealing the condition A gastro-jejuno-cohc fistula may call for a rather 
extensive surgical pioceduie, but it is believed that in the jejuno-cohc type, 
simple closure of the fistulous tract is the most justifiable 

FOUR YEARS AFTER RADICAL OPERATION FOR CARCINOMA OF THE 

FLOOR OF THE MOUTH 

Dr Carl Eggers presented a man who was admitted to the Lenox Hill 
Hospital, Apiil 15, 1924, being then forty-two years of age He complained 
of a swelling of the floor of the mouth which had gradually developed during 
the previous three months A biopsy had been done by his family physician 
a week previously and a report of squamous-cell epithelioma had been made 
The patient was a well nourished, healthy looking man whose general exami- 
nation was negative 

Examination of the mouth showed the upper surface of the tongue to be 
clean His teeth were m poor condition On the floor of the mouth, just at 
the fienum, there was a hard, irregular, ulcerated mass which extended on 
both sides of the median line and on to the under surface of the tongue The 
tongue was freely movable The tissue immediately surrounding the ulcer 
was somewhat indurated On the right side, a small granulating wound was 
noted, evidently the site of the biopsy The submental lymph-nodes as well 
as the superficial cervical lymph-nodes on both sides were somewhat enlarged, 
but they did not feel unusually hard 

Radical removal of cervical lymph-nodes and bilateral block dissection 
was done, April 17, 1924, under colonic oil-ether anesthesia A transverse 
incision was made across the front of the neck at the level of the hyoid bone 
from one sternocleidomastoid muscle to the opposite one A vertical incision 
was then added on either side extending from the ear lobe almost to the 
clavicle A shoit median incision was made from the middle of the traiis- 
■verse one upward to the margin of the chin The flaps thus outlined were 
dissected back leaving the platysma in contact with the lower ones by keeping 
It attached to the underlying tissue above A block dissection of the neck 
was then carried out in great detail wmrkmg on both sides at the same time, 
and removing the submental, submaxillary, superficial, and deep cervical 
lymph-nodes, dowm to the clavicle The entire specimen was removed in one 
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piece The skin was closed with interrupted silk and a split tube dram was 
inserted on either side through a stab wound behind the sternocleidomas- 
toid muscle 

The patient made an uneventful recovery The wounds healed kindly 
but there was a little fluid collection along the suture line from time to time 
so that the second operation could not be performed until eighteen days later, 
when the neck wounds had entirely healed 

Under colonic anaesthesia. May 5, 1924, the ulcerated area was lightly 
cauterized and then completely excised by means of Paquelin, keeping well 
beyond the margins of the tumor In older to do that the remaining teeth 
had to be extracted and a part of the under surface of the tongue had to be 
taken away An iodoform gauze tampon was packed into the wound and 
iastened to the outside by means of a silk thread On the second day the 
gauze packing was removed without causing bleeding and the wound was 
thereafter kept clean by mouth washes On the sixth day there was moderate 
bleeding from the wound due to separation of a slough It was easily con- 
trolled by cauterizing with silver nitrate, and packing with an iodoform 
tampon After that there was no untoward complication and the patient was 
discharged healed May 22, 1924, five weeks after his first operation 

The pathological examination showed no tumor involvement of any of the 
lymph-nodes removed from the neck The microscopical examination of the 
mouth lesion showed the following Sections of the tongue tumor show a 
squamous-celled epithelioma of typical structure It is composed of columns 
and islands of squamous epithelium supported by a relatively small amount 
of compact cellular stroma The epithelial columns show a tendency to break 
and often anastomose with one another The epithelium is for the most 
part well differentiated and shows cormfication and epithelial pearls Mitotic 
figures are numerous The tumor is very vascular and the stroma is richly 
infiltrated with inflammatory cells The growth extends deep into the sub- 
stance of the tongue though it does not perforate it The tumor is sur- 
rounded by a rather wide margin of unmvolved tissue 

The patient has been seen frequently m the Follow Up Clinic and he has 
at no time showed any evidence of metastatic involvement Although the 
tip of the tongue is missing and the tongue itself is rather fast, his speech is 
good and he has no difficulty whatsoever 

TYPHOID CHOLANGITIS AND CHOLECYSTITIS WITH MILIARY 
ABSCESSES OF THE LIVER 

Dr Harold E Santee presented a woman, aged forty years, who had 
been in Bellevue Hospital repeatedly 

Her first admission was as Para IX to the medical service, from July 28 
to August 7, 1923? with observations of fever, vomiting and a palpable spleen 
with an indefinite feeling of mass in the right upper quadrant of the abdomen 
She was thought to have typhoid fever although Widal, urine, blood and 
Wassermann were negative She was at full term and was delivered two 
days after admission All the symptoms disappeared promptly after delivery 
April 7 to May 7, 1925, she was again m the hospital, five months preg- 
nant, with complaints of fever, headache, diarrhoea, epigastric pain and vom- 
iting She showed rose spots and a palpable spleen Her urine contained 
typhoid bacilli Her blood showed white blood cells 3)500) polymorphonu- 
clears 50 per cent Blood culture was twice negative Symptoms subsided 
and she went home 

July 16-August 7, 1925, she returned with a recurrence of symptoms and 
positive Widal After the birth of her baby her symptoms gradually sub- 
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sided, although she was sick at home for some weeks after her discharge 
with weakness and swelling of the legs She then remained well and had 
anothei baby, numbei eleven, in December, 1926 This baby died, although 
confinement and pueipeiium were normal About three months later she 
began to have anorexia and diarrhoea of seven to eight movements a day 
This was followed 111 thiee weeks by jaundice, gradually increasing, and its 
associated symptoms, and she was leadmitted to the medical service, March 
14, 1927 At this time she was showing jaundice of moderate degree with a 
liver edge palpable one inch below the costal margin and m the right upper 
quadiant under this edge could be palpated a firm, irregular, tender mass 
about the size of an egg Temperature ranged about 100, pulse 92 The 
blood examination showed hssmoglobm 80 per cent , red blood cells 4,800,- 
000 , white blood cells 6,800 , polymorphonuclears 50 per cent Blood pres- 
sure was 135 over 80 

Her condition gradually became worse She was observed for six weeks 
before operation Her temperature gradually became elevated to 103, then 
104, with daily spikes averaging one and one-half degrees Pulse remained 
lelatively low Spleen became palpable Blood culture and stool culture 
three days after admission were negative for B typhosus Jaundice decreased 
at intervals only to increase again After sixteen days, her icteric index was 
84, Van den Berg reaction showed direct-delayed positive, indirect-positive 
Hie Graham test at three weeks failed to visualize the gall-bladder At 
four weeks the Widal was positive m all dilutions, the blood culture was 
negative, the blood examination showed haemoglobin 70 per cent , red blood 
cells 3,500,000, white blood cells 6,800, polymorphonuclears 50 per cent 
Five weeks after admission and just after transfer to surgical service, the 
stool cultui e was reported positive for B typhosus At this time temperature 
was continuing about the same but clinically the jaundice was decreasing and 
was only slight at the time of operation 

Operation, April 25, 1927, revealed a dense mass of adhesions over the 
gall-bladder fossa, binding the liver, transverse colon, omentum and duode- 
num to the gall-bladder Dissection was difficult but final exposure showed a 
very thick-walled, contracted gall-bladder containing two stones about i 5 cm 
m diameter A little bile, of normal appearance, was present The cystic duct 
was patent The common duct was about i cm m diameter but contained no 
stones on palpation The liver itself showed on its anterior surface numer- 
ous small subserous abscesses Puncture of two of these about the size of a 
pea showed thick, grayish, purulent material Cultures from the stones and 
the bile showed B typhosus Culture from the abscess showed B typhosus 
with some staphylococci — possibly contamination 

In view of the evident patency of the cystic duct, a tube was placed m the 
small, rather mutilated gall-bladder and the omentum brought over the gall- 
bladder With a cigarette dram to Morrison’s pouch the wound was closed 

Following operation the temperature subsided gradually and the patient 
improved progressively Three days post-operative, the bile showed B 
typhosus Ten days later it showed colon bacilli The tube was left m the 
gall-bladder for twenty- three days then removed The sinus gradually 
decreased m size Bile appeared m the stools m good quantity and culture 
of the stools was repeatedly negative for B typhosus Each time the gall- 
bladder fistula closed, however, a marked shoot of temperature to 103 or 104 
resulted For this reason, she was held m the hospital until August 14, 1927, 
when she was discharged home m good general condition but with a small 
gall-bladder fistula unclosed and intermittently draining large amounts 
of bile 
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October ii, 1927, she was readmitted to the surgical service for her 
biliary fistula Operation, October 21, 1927, was in the nature of an explo- 
ration to determine the cause of the sharp fever when the fistula closed and 
to institute proper measures for a cure After injection of the sinus with 
peroxide and methylene blue, the tract was followed down to the gall-bladder 
region The gall-bladder was thick and fibrotic and m the region of the 
ampulla lying in a small pocket contiguous to the common duct was a stone 
surrounded by a small amount of grumous material The gall-bladder was 
removed and a probe could be passed directly from the region of the stone 
into the common duct and duodenum and upward apparently into the right 
hepatic duct Due to the disturbed anatomy of the paits, however, it was 
impossible to say definitely whether this opening into the common duct repre- 
sented the stump of the cystic duct or a perfoiation just below it The hole 
in the common duct was lightly closed and the wound closed with drainage 
to Morrison’s pouch and the bed of the gall-bladder Cultures from the 
gall-bladder showed colon bacilli and staphylococci Examination of the liver 
during the operation showed a thin, normal looking capsule with no evidence 
of the miliary abscesses present at the original operation 

Following operation by six hours, the patient vomited some of the methy- 
lene blue-stamed mixture She was in considerable shock and was trans- 
fused Her general condition gradually improved but her local condition 
was discouraging as from the fourth day on, she began to discharge bile pro- 
fusely from her wound The stools became clay-colored and for five weeks, 
practically no bile showed grossly in the stools Then she showed one light 
jellow stool and following this the stools intermittently showed bile The 
sinus continued to show a profuse but slowly diminishing biliary discharge 
December 9, 1927, she was discharged home with a biliary fistula and the 
feeling that when this fistulous tract had fibrosed sufficiently it might be 
necessary to transplant its superficial opening into the stomach or otherwise 
shortcircuit it Much to the relief of the surgeon, hoAvever, she reported to 
him one month ago with this fistula completely closed and feeling well 
and happy 

MULTIPLE OPERATIONS FOR DUODENAL, MARGINAL AND 

JEJUNAL ULCERS 

Doctor Santee presented a man who was forty-three years old when 
admitted to Bellevue Hospital, February 8, 1918, with a typical duodenal 
ulcer history of eight years’ duration Rontgenological examination shoived 
an ulcer of the first portion of the duodenum Operation, February 12, 
1918, showed an indurated ulcer an inch in diameter, one inch beyond the 
pyloric vein on the anterior surface of the duodenum This was folded in 
by a double purse string of chromic gut A no loop posterior gastro-jej unos- 
tomy was then done by Doctor McQuillan using no clamps and absorbable 
sutures An Ewald meal before operation showed a free acid of 68, total 
of 86 No test-meal was given after operation Convalescence was satis- 
factory and he was discharged, March 8, 191S A follow-up note three 
years later, in February, 1921, states he had no gastric symptoms but 
was constipated 

March 10, 1926, he was readmitted with a history of eight months of 
“distress” in the stomach, relieved by vomiting and less marked when bowels 
moved regularly An Ewald meal brought nothing back after one hour 
Operation, March 16, 1926, revealed a chronic perforating marginal ulcer 
with a deep sacular crater jutting out into the right leaf of the mesocolon 
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about the stoma This was palpated thiough an anterior gastiotomy opening, 
as was the p)Ioiiis and hist poition of duodenum No evidence of old duo- 
denal ulcci except a slightly thickened scaiied aiea w^as made out It ivas 
thought to be healed i'he gastro-entei ostomy w^as undone by the reporter 
and the stomach jejunum and mesocolon closed to approximate the normal 
as neaih as possible aftci the marginal ulcer had been excised The patient 
was dischaiged, Apiil ii, 1926 Just befoie discharge he showed in the 
Ewald meal a free acid of 65. total 80 He also complained of some “burn- 
ing'’ at ter eating 

Septembei 9, 1926, he w’as leadmitted, complaining mostly of hemor- 
1 holds but also of considciable gastric distress after meals, more marked for 
the past two months He w’as on a medical regime for one month and then 
trails fen ed to the suigical sen ice His hemorrhoids were remedied under 
spinal anresthesia Septembei 22, 1926, or six months after his previous 
gastric opeiation, an X-iay examination show'-ed an ulcer of the first portion 
of the duodenum with a small six hour retention October 15, a serial stom- 
ach test showed fiee HQ as follow's half hour 40, hour 74, hour and one- 
half 89 Five da}S latei, another test-meal showed as follows 55 minutes, 
free HQ 60, total 75, 80 minutes, free HQ 75, total 90, no minutes, free 
HQ, 45, total 80 

Opeiation, October 29, 1926, revealed a small duodenal ulcer on the supe- 
rior aspect of the duodenum, just distal to the pylorus with adhesions of 
duodenum to the liver A subtotal resection of the stomach from just prox- 
imal to the pyloric ring back through the pars media was then done and a 
posterior gastro-jejunal anastomosis made after suturing down from the lesser 
curvature about 3 cm After this operation the patient did very well and 
went to the Burke Foundation in good general condition, December 10, 1926 
He did not leturn to the Follow Up Clinic 

In December, 1927, Doctor Santee was invited to be present at a final 
operation upon this patient by Dr A A Berg at Mt Sinai Hospital 
Through the courtesy of Doctor Berg he was able to report the following 
findings In a subtotal resection and Fmsterer anastomosis, the stoma was 
normal About one and one-half inches distal to the stoma in the efferent 
loop of dilated jejunum was an ulcer the size of a quarter dollar The 
transverse colon w^as attached to this through a mass of adhesions and a small 
jejuno-colic fistula was present The colic fistula was closed and a larger 
lesection including anastomosis and jejunal ulcer was performed Repair 
was effected by end-to-end anastomosis of the jejunum and anastomosis to 
the open end of the stomach 

Dr Richard Lewisohn stated that this case had interested the surgeons 
at Mt Sinai Hospital very much, because they had believed with Doctor 
Santee that he had performed a subtotal gastrectomy But when Doctor 
Santee looked up the records, he found that he had done a Fmsterer oper- 
ation Haberer has demonstrated that recurrences following the Fmsterer 
operation are not infrequent Doctor Lewisohn stressed the importance of 
care m nomenclature in reporting these cases , the only operation that could 
properly be called subtotal gastrectomy was a surgical procedure which 
removed about two-thirds of the stomach with the pylorus and the diseased 
part of the duodenum 
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Dr John A McCreery read a paper with the above title, written by 
himself and Dr Frank B Berry, for which see page 890 

Dr Alfred S Taylor considered the problem of fractured skulls as 
essentially one of brain injury, with bone injury entirely incidental vSymp- 
tomatology is important chiefly as a guide to treatment Choosing the correct 
treatment is often difficult The cases may be grouped according to type 
and degree of brain injury, the important corresponding symptoms would 
follow, after which the principles of treatment could be discussed 

Degiee of Siam Injwy — G^onp i — Intra-cranial, extra-cerebral lesions 

(a) Epidural haemorrhage (usually from middle meningeal) 

(b) Subdural fluid accumulations, (Naffziger) (cerebro-spmal fluid, 

clear or blood stained ) 

(c) Haemorrhage from the tentorial venous sinuses, causing basal clot, 
slowly expanding (often occur without bone injury) 

The primary injury may cause loss of consciousness varying in degree 
and duration but brain injury proper is absent and the essential symptoms are 
due to compression of the brain, the signs of which develop pm i passu with 
increase m the collection of fluid, which may be rapid or slow in the indi- 
vidual case 

The epidural clot and subdural fluid suh-groups usually he over the con- 
vexity of the hemispheres They cause signs of increased intra-cranial pres- 
sure, plus, as a rule, pressure on the motor cortex, causing first irritative 
(convulsive) and then later paretic phenomena 

The tentorial sub-group causes pressure on the mid-bram and bases of 
the hemispheres at first, and then, by extension of the clot up on the con- 
vexity, may cause symptoms similar to the other two sub-groups However, 
these symptoms may not appear for days or weeks after the primary injury, 
and then develop slowly 

In neither the epidural haemorrhage nor m the subdural fluid sub-group 
is there direct communication with the subarachnoid space 

In the tentorial sinus sub-group the haemorrhage is intrinsically subdural 
and becomes subarachnoid only if the arachnoid happens also to be torn at 
the time of injury 

Gi oup 2 includes the cases involving intrinsic damage to the brain sub- 
stance, contusion and laceration varying in degree and distribution, and 
therefore causing the very variable symptoms so well-enumerated in the paper 
Gross hsemorrhage with localized pressure is not common so that localizing 
symptoms are less evident It is in this group that brain damage by contre- 
coup IS frequent 

In many cases the pathology of groups one and two may both be present 
with corresponding confusion of symptomatology In both groups, cedema of 
the brain soon develops causing increased intracranial pressure, far greater 
as a rule in group two, (because of intrinsic brain damage) than in group one 
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Sympfovwfology — Gionp i shows more or less primary loss of conscious- 
ness, followed by lucidity, and this again by signs of increasing intra-cranial 
pressure, indicated by motor cortex irritability or paralysis, and deepen- 
ing coma 

Gioup 2 shous primar3»- loss of consciousness, which is usually more 
marked and of longer duration than in group one 

Focal paralytic symptoms are not so common but there is more dis- 
turbance of the mid-biain and stem, as indicated by the marked circulatory, 
respirator}' and pupillary changes In the severe cases, coma rapidly deepens 
and death ensues m a few houis In more fortunate cases lucidity grad- 
uall) leappears and recovery occurs 

Spinal Fluid Tap — Clear in Group i, sub-group (a) 

Clear or blood stained in Group i, sub-group (b and c) 

Bloody 111 piactically all cases in Group 2 

Pressure increases pai i passu with increased mtra-cramal pressure 
PupiUaiy Signs — Fixation of one or both pupils means serious injury 
of the mid-brain Fixation plus wide dilation of one or both pupils indicates 
such serious injury that death is practically sure 

Fundi — Even 111 the face of marked increase of intra-cranial pressure as 
indicated by the spinal manometer, there is usually no evidence of choked disc 
for at least forty-eight hours, so that fundus examination is not helpful in 
the very early cases, unless possibly engorgement of the veins might be sug- 
gestive Respiration is likely to be stertorous, but if it develops the Cheyne- 
Stokes syndrome the outlook is unfavorable 

The pulse is usually slower than normal The pressure may gradually 
increase but has no fixed ratio to the intra-cranial pressure If the pulse, 
after a period of retardation, climbs to 100 or more, and especially if there 
IS associated Cheyne-Stokes respiration, it means that the medullary centres 
are exhausted and death is imminent 

Ticatinent — Gioup i — Sub-group (a) Operation when the diagnosis 
is made 

Sub-group (b) Operation when the diagnosis is made 
Sub-group (c) The symptoms appear late, the clot surrounds the mid- 
brain, is extensive and there is little prospect of a favorable result from 
operation, which however might be tried 

Gioitp 2 — There has been much argument concerning decompressive 
operations in this group It is asserted that death has been prevented, and 
more particularly that post-traumatic sequela, headache, vertigo, tinnitis, 
neurasthenia, etc, are not nearly so frequent However, the majority of 
men, dealing frequently with these cases, operate rarely, using instead means 
devised to give similar relief without operation 

Spinal Tap —This gaves great relief to pressure and furnishes val- 
uable information 

It may and should be repeated frequently enough to relieve the intra- 
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cranial pressure There is no menace to the medulla such as exists in pos- 
terior fossa tumors 

Hypertonic Solutions Inti avenously — Salt, and magnesium sulphate, have 
been almost entirely replaced by glucose solution, 25 per cent or even 50 per 
cent in doses up to 250 c c It must be sterile and made with perfectly 
freshly distilled water It may be repeated Fluids m general should be 
limited, or withheld Caftein-sodium-benzoate intravenously causes definite 
and fairly lasting diminution in intra-cranial pressure 

Confinement to bed for at least three and preferably six weeks will elim- 
inate many of the subjective sequelae 

In cases of persistent headache the lumbar air injection advocated by 
Penfield should be tried One other observation made by Penfield in his 
experimental animals may compel revision of our attitude toward operation 
m these cases His observation is that brain, damaged by needle puncture, 
or by laceration, if left in situ, causes marked adhesions to the dura, which 
may cause distortion of anatomical relations, or irritation leading to con- 
vulsive sequelae , whereas if the damaged brain material is removed, the above 
sequelae do not occur 

It may therefore eventually be indicated to operate in cases, especially 
where motor or nearby cortex is involved, to remove the damaged material 
to prevent Jacksonian epilepsy from developing 

Dr John C A Gerster remarked that it would be important to know 
what percentage of the patients who survived have been able to resume their 
work It was a fact that after apparent recovery for a year or two such 
patients not infrequently underwent change of mentality and disposition and 
that a large percentage of them did not live more than five or six years 
Dr Fenwick Beekman stated that the conclusions of the author fitted 
in well with those of his own study on cases of Head Injuries in Children 
which he had reported recently One of the differences found between frac- 
tured skulls in children and in adults is that in the former fracture of the 
vault so often occurs without brain injury Hsematomas under the scalp 
overlying the fracture of the vault are found commonly in children, while in 
adults they are not so frequently present These hsematomas are often due 
to blood seeping out from the skull thereby compressing the brain In the 
treatment of fracture of the skull with laceration of the brain. Doctor Beek- 
man was m accord with Doctoi McCreery, in that decompression does not 
give decided relief, but spinal puncture does , only to be used, however, when 
indicated In his series of 331 cases of Head Injury m Children there were 
thirty-eight deaths, seven died from meningitis, of the remaining thirty-one 
cases twenty-eight died in the first forty-eight hours, all showing signs of 
laceration to the brain The highest mortality occurred, therefore, the same 
as in adults within the first twenty-four hours following the accident 
Sequelae were apparently less often found m children than in adults At the 
end of two years only five per cent of his cases with fractured skull suffered 
from sequelae The sequelae were not often of organic lesions, but those of 
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emotional upset Tlieie was a large number whose behaviorism had changed 
completely Often they were amenable to training and after two years the 
symptoms frequently disappeaied, although theie were two or three who 
had to be sent to leformatory institutions as they could not be looked after 
at home After changes m behaviorism, the commonest seqiielje was head- 
ache , this denied up, however, m all but two cases One had had a compound 
fractuie which was not decompressed 

Dr Fran'k B Berrv (by invitation) said that the intravenous use of caf- 
fem, suggested by Doctoi Taylor, had not been tried m this series He was 
111 agreement with Doctor Taylor as to the fundus changes but there had been 
a small gi oup of cases in which after several days choked disc persisted, and 
the patient was opeiated on for this reason There are many difficulties in 
obtaining follow-up statistics at Bellevue Hospital As Doctor McCreery 
mentioned 50 pei cent of the cases have expressed themselves as being per- 
fectly well The longest follow-up was three to four years but there were 
very feu of these The speaker did not believe that any of the cases m this 
series had had repeated lumbar puncture. 

Doctor j\fcCREERY m closing the discussion said that the occasional cases 
of low spinal fluid pressure had been interesting, but unfortunately they had 
not been accurately measured In none of them, however, had theie been 
any noticeable amount of bleeding or cerebro-spinal discharge from the ears 
or nose In one recent case there had been an initial pressure of 2 min This 
was in a patient u itli a considerable degree of concussion and the pressure in 
the course of four or five hours had gone up to 10 min It might be that the 
low pressure was a tempoiaiy phase in the early stages of severe concussion 
The possibility of lecurnng lueinorrhage as a result of sudden lowering 
of pressure by tapping m the early hours must be considered, but he felt that 
this was not likely to occur if the fluid was removed slowly and the pressuie 
lowered by gradual stages In this series they had not felt that bleeding had 
been increased by careful tapping Adding to body fluids while there was 
increased spinal pressure made more difficult the lowering of the latter, but 
in the occasional case of shock the latter condition had seemed the more 
urgent and those cases had been treated by the usual anti-shock methods 
While marked fundus changes might only appear after forty-eight hours he 
still felt that considerable early information might be obtained by more regu- 
lar and frequent examination of the eye grounds 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD APRIL 2, 1928 
The President, Dr Astley P C Ashhurst, in the Chair 
Calvin M Smyth, Jr , M D , Recorder 

FRACTURE OF HUMERUS COMPLICATED BY INJURY TO AIUSCULO- 

SPIRAL NERVE 

Dr James A Kelly presented a man aged nineteen, who was admitted to 
St Joseph’s Hospital, November 30, 1926, suffering from a fracture of the 
left humerus about the junction of the lower and middle thirds, laceration of 
the left axilla, extending from the anterior axillary fold through the axilla to 
the posterior axillary fold, exposing contents of the axilla and particularly the 
axillary artery and vein The two latter were completely separated from their 
sunounding fatty coverings There was no injury to either vessel In addition 
there were several lacerations about the head and face Under anassthesia the 
lacerations of the head and face were thoroughly cleansed and sutured The 
axillary wound was sutured The fracture of the left humerus was reduced 
and diessed The patient made an uneventful convalescence from his wounds 
January 3, 1927, he was readmitted on account of musculo-spiral paralysis 
Examination on readmission showed the left upper extremity held with the 
forearm flexed at right angles to the aim The wrist flexed so that the hand 
hung at a right angle to the f 01 eai m He was unable to extend the wrist or to 
supinate the hand Pressuie over the site of the fracture of the humerus 
caused burning sensation on the dorsum of the thumb and the radial side of 
the hand Biceps, triceps and extensor tendons — at wrist — reflexes were 
absent There was an area of aiiccsthesia over the lateral and posterior aspects 
of the arm This area extended from the shoulder cap almost to the elbow 
No areas of anesthesia Avere found m the forearm , over the lateral aspect of 
the index finger there Avas an area of anesthesia Avhich extended about one 
inch proximal to the metacarpo-phalangeal articulation He aa'rs unable to 
extend the hand or fingers, and there Avas Aery little moAement at the elboAA'' 
Neurological examination, January 7, 1927 reAealed a typical Avrist drop 
which, Avith the other findings pi esent indicated that there had been damage to 
the median, musculo-spiral and the ulnar nerves 

At operation, January 12 1927, exposure of the tAvo ends of the lacerated 
musculo-spiral nerAe shoAved a separation of about one and one-half inches 
These ends Avere bulbous m character Tliere Avas solid union at the site of 
fracture The tAvo ends of the musculo-spiral neiA'’e Avere draAvn together, the 
bulbous portion of the ends excised, and the ends of the nerve held together 
Avithout tension by means of four fine silk mattress sutures A square flap of 
fat and fascia Avas then dissected on three sides from the superficial fat and 
fascia, and placed about the line of sutures on the nerA^e, acting as a cuff The 
AAmund Avas closed Avithout drainage Primary healing took place and the 
patient AA^as discharged January 25 1927 At present the patient is able to 
play base-ball, basket-ball and other sports 

An examination made March 12, 1928, shoAved complete function m this 
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hmb M ith one slight exception, and that is failure to fully extend the thumb 
The extensoi muscles aie not yet as stiong as those on the opposite side but 
they have consideiable powei There is no appreciable atrophy of any muscles 



Pio I — Condition found at time of operation six weeks after injury, and cut ends of musculo spiral 
nerve separated about iJ4 inches, with bulbous ends 


supplied by the musculo-spiral nerve The left deltoid muscle is completely 
atrophied but the suraspmatus has taken over its function, so that the patient 
IS able to extend the limb at right angles to the trunk and about the head The 
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biceps and triceps reflexes are normal The electrical reactions are as follows 
To galvanism in the musculo-spiral distribution the CCC is greater than the 
ACC , and the size of the contraction is almost normal There is still 



Fig 2 — A Shows nerve dissected from callous, bulbous ends resected and nerve sutured 
B Sutured ner\e surrounded by cuff of fat and fascia 


diminished farradic excitability There is no response to either current over 
the deltoid 

There is an area of anaesthesia for light touch and pin-pnck over the lower 
two-thirds of the deltoid and the upper two-thirds of the triceps Deep pres- 
sure over the musculo-spiral distribution anywhere causes pain The area of 
anaesthesia over the deltoid corresponds very well to the distribution of the cir- 
cumflex nerve The area over the triceps, however, covers the distribution for 
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several nerves, namely Part of the area supplied by the external cutaneous and 
most of that supplied by the mteinal cutaneous and perhaps that part supplied 
by the intercosto-humeral 

The patient thinks that he began to have return of function eight or nine 
months after the nerve was sutured Doctor Mclver who made the exam- 
ination stated that he had never seen a case of deltoid-paialysis in which the 
supraspiiiatus took on its function 

CARCINOMA OF THE JEJUNUM 


Dr J James Cancelmo, by invitation, reported the case of a woman, aged 
sixty-three, who was admitted to St Mary’s Hospital m the service of Dr 
James A Kelly, June 21, 1927, complaining of “indigestion” of eight years 



Fig 3 — The glass rod about 3 mm m diameter extends into the annular constriction due to carci 
noma To the left the enormously distended bowel may be seen The portion of gut Ijing immediately 
above is the tissue from which the sections (4 and s) are taken 


duration, for the past four years her symptoms have been getting worse 
Eight months ago she noticed some enlargement of the abdomen which had 
slowly been increasing Her appetite was poor and about one hour after each 
meal she had cramp-like pains in the middle of the abdomen She had ahvays 
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been costive and took purgatives daily Vomiting occurred almost daily The 
past history is negative except for childhood diseases Examination revealed 
a distended abdomen with visible peristaltic waves in the lower part of the 
upper right quadrant No tenderness , no masses palpable The usual exam- 
inations of the blood and urine were negative , the blood chemistry and tests 
of kidney function were within normal limits 

Fluoroscopic examination of the gastro-mtestinal tract showed that the 
duodenal cap filled after considerable difficulty, and exhibited a flattening not 
only of the cap but of the entire pyloric end of the stomach The head of the 
six-hour meal remained in the small intestine which was tremendously dilated, 
and showed very active peristalsis Evidence of obstruction was present m the 

small intestine at a consid- 
erable distance from the 
pylorus, but the exact na- 
ture could not be deter- 
mined 

At operation, by Dr 
James A Kelly, June 27, 
1927, a large mass was 
exposed, involving about 
three feet of jejunum The 
gut w^as grayish in color 
and w^as held together by 
adhesions In the middle of 
the mass infiltration was 
marked Above the indu- 
rated area the gut was 
greatly distended, and be- 
low it w'as collapsed There 
w’^ere very few enlarged 
nodes, except in the im- 
mediate vicinity of the 
growdh A section of the 
gut, measuring four feet, 
w'^as removed with its mes- 
entery An attempt to restoie the continuity of the bow^el by end-to-end 
anastomosis was unsuccessful, due to enci oachment upon the lumen The 
anastomosis was therefore made by a simple lateral short circuiting opera- 
tion The abdomen was closed without di ainage The patient was discharged 
on the eighteenth day after operation, very much improved 

Pathological Rcpoi t — Macroscopic The operative removal is a large mass 
of adherent loops of jejunum which when separated measure 117 5 
length A small firm tumor w^as present 111 the centre which when cut out 
measured 3 7 cm x 2 5 cm x i 2 cm and was found to be an annular or ring 
neoplasm, encircling the intestine and constricting the lumen which admitted 
a 5 mm quill The intestine on the proximal side was dilated times twm 
There w'^ere several small polypoid growths of brittle tumor mass extending 
into the dilated intestine of the proximal side The neoplasm had invaded all 
the coats of the intestine but none of the other loops were involved (Fig 3 ) 
Microscopic Study of the neoplasm reveals a primary adeno-carcinoma 
in the mucosa of the jejunum wdnch invades the muscular and serous coats 
The tendency to form acini wuth central lumen is lost as the tumor cells pene- 
trate the mucosa and they diffusely infiltrate the muscle m the form of small 
alveoli consisting of compact masses of cell groups (Figs 4 and 5 ) 
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Pathological Diagnosis Piimary adeno-carcinoma of the jejimiim 
The lepoiter added that Proljstein^ states that in 41,858 necropsies per- 
formed at the Vienna Geneial Hospital, 3,585 were carcinoma, of these 342 
weie 111 the intestinal tract and only nine of these weie in the jejunum In the 
past twenty years, 4,684 cases of gastro-mtestinal carcinoma have been oper- 
ated on at the Mayo Clinic, and thnty-six cases or less than i per cent were 
m the small intestines “ Unless the carcinoma is obstructive the physical find- 
ings show veiy little that enables one to make a diagnosis The mass is very 
often not palpated because of the fluidity of the intestinal contents Ausculta- 
tion should help more but there is little evidence that his procedure is much 


used Unless the ^esion is 
ulcerative blood is not 
found in the stools so that 
this test does not help 
much Even the X-ray sel- 
dom points out the lesion 
to be carcinoma 

pRiCKNERand Milcii- 
report a case of carcinoma 
of the ileum m which the 
symptoms were those of 
sciatica Nuzum^ has ob- 
served two instances m 
which the patient’s condi- 
tions were diagnosed as 
pellagra and at autopsy, 
carcinoma of the teiminal 
portion of the ileum was 
found Rankin'* reports 
four cases of acute intesti- 
nal obstruction due to ma- 
lignancy, while Morrison * 
reports a case of high in- 
testinal obstruction due to 



Fig s — Sixteen mm objective Primary adenocarcinoma of 
jejunum The tendency to form acini is lost as the tumor cells 
penetrate the mucosa and they diffusely infiltrate the muscle in 
the form of aheoli 


carcinoma 


Prognosis The cases of intestinal carcinoma which have the best outlook 
are those which are operated upon earliest Those with obstructive lesions 
will be seen earlier than others One is impressed with the fact that the lower 
the lesion the better the prognosis In the reporter’s case, the lesion was an 
annular carcinoma Its removal was not only feasible, but indicated At the 
present writing three months after operation, the patient has gamed thirty 
pounds m weight, has regained her strength and has no complaints 

Dr Donald Geist reported from the service of Dr James A Kelly, at 


^ Probstem, J G Subacute Ileocolic Intussusception Secondary to Carcinoma of the 
Ileum Surgery, Gynecology and Obstetrics, vol xlii, pp 769-771, June, 1926 Quoted 
by Morrison High Intestinal Obstruction Caused by Primary Carcinoma of the Prox- 
imal Jejunum The American Journal of Surgcr}'-, vol 11, pp 154-159, February, 1927 
‘ Brickner, Walter M , and Milch, Henry Carcinoma of the Terminal Ileum Causing 
“Sciatica” International Clinics, vol i\, pp 238-239, December, 1926 
“ Nuzum, Franklin R Pellagra Associated with Annular Carcinoma of the Terminal Por- 
tion of the Ileum Jour A M A , vol Ixxv, pp 1861-1863, December 12, 1925 
* Rankin, Fred W Acute Intestinal Obstruction Due to Malignancy, vol xlii, pp 638-641 
Surgery, Gynecology and Obstetrics, Ma>, 1926 
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the Misericordia Hospital, the case of a white woman, age forty-three, who 
was admitted to hospital, October 9, 1927 Her chief complaint was bloody 
stools She stated that two years prior to admission she began to have aching 
abdominal pain about the umbilicus, radiating from right to left abdomen 
Occasionally she noticed small amounts of bright red blood mixed in with the 
feces Pain gradually grew worse and in January, 1927, became very severe 
and was associated with marked diarrhoea and loose, watery stools containing 
large amounts of bright red blood This attack lasted for about two months 
and then subsided, the pain ceasing first and then the blood, the stools very 
quickly becoming formed She remained well until the latter part of June and 
early July when she had a second attack, exactly similar and lasting five weeks 
From the end of this attack to the date of admission she remained well and 

free of symptoms Appe- 
tite good and no loss of 
weight noticed Only other 
symptoms were occasional 
swelling of the feet and 
ankles, and occasional fre- 
quency of urination Past 
medical and social history 
were negative Family his- 
tory showed the presence 
of malignancy in one sis- 
ter, one brother and father 
and grandfather but was 
otherwise negative 

When admitted no def- 
inite mass was palpable 
although there was a sug- 
gestion of a soft mass just 
above and to the right of 
the umbilicus, suggesting a 

Fig 6 — ^Fol>posi'> of colon, gross appearance A portion of the niaSS lU the tranSVerSe 
section removed examination 

was negative Blood Wassermann was negative m both the acetone insoluble 
antigen and the cholesterm antigen Feces were positive for occult blood 
X-Ray eA.aminatwn of the colon showed an “irregular filling defect in tie 
first part of the transverse colon This was suggestive of multiple polyposis, 
possibly associated with ulceration ” .. 

Opel ahve Findings — The patient was operated upon bv Doctor I e y, 
October 15, 1927 Upper light rectus incision Most of the transverse 
lay below the umbilicus Its appeal ance was normal Palpation revea e 
numerous, small, soft, pulpy, grape-like masses, apparently springing irom 
mucosa and slipping from the grasp quickly and easily outer coa s 

the bowel were smooth, pliable and showed no evidence of induration 
ation There were no adhesions and no masses felt in the mesentery ® , 1 
turn The growths began about 100 cm from the splenic flexure an ex 
for about 25 cm to the left About 25 cm of the transverse co 
excised with the cautery An end-to-end anastomosis done^ 

resulted good approximation with an opening of over two fingers 
diameter The abdomen was closed without drainage Diagnosis at operat 
was diffuse polyposis of the transverse colon r 

Pi ogles'; of Case — Except for occasional vomiting of small amounts 
bile-stained fluid and hiccoughs which stopped on the second day after gas ri 
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lavage, convalescence was uneventful until October 26, when she developed 
slight tcndciness in the light calf and uinei thigh, a definite but mild phlebitis 
This subsided and on Novembei 4, 1927, she again was well The first bowel 
mo\cment occuiied on the fouitli day aftei opeiation and recuired daily for 
five da)s They showed no gioss blood Tliiee examinations of the feces 
weie negative foi occult blood Baiiuni enema the day before her discharge 
lesulted m the lepoit, “Injection of the colon shows an extremely short, 
ascending colon, measuiing 10 cm There is a very marked mcompetency of 
the ilcociccal valve At the site of the operation there is a very slight con- 
stiiction The lemamdei of the colon fills normally” The patient was dis- 
chaiged in good condition on November 13, 1927 

The pathological icpoit lecoided that the portion of the colon removed 
was coccied with upwards of 300 pedunculated tumors langing m diametei 
fiom thiee to foui milhmeties to about one centimetre, round, of a dark red 
coloi, a few of the laigest showing bleeding points corresjionding to super- 
ficial ulceration (Fig 6 ) Some of the smaller tumors have no pedicle The 
tumois aie soft, the base does not appeal to infiltrate the mucosa and no e\i- 
dence of tuinoi is seen anywheie else in the deeper structures of the colon 
Lymph-nodes of the mesentery are not enlarged Microscopically (Figs 7 and 
8), the polyps aie foimed of a well developed vascular pedicle, support- 
ing a papillifeious giowth formed of connective tissue frame-work with 
well-foimed lymph-nodes They aie covered with cylindrical epithelium 
often showing mucoid degeneration Mucus glands are well developed and 
the epithelium occurs everywhere m a single layer, the cellular elements 
being normal ” 

The leporter added that the presence of polypi 111 the gastro-intestinal tiact 
has fiequently been reported 

Statistics as to incidence are varied and scattered and difficulty is experi- 
enced in ai riving at the true frecjuency of the lesion 

Two thcoiies as to the origin of polyposis have gained prominence although 
many factors have been projected as causes The first of these is that the 
lesion is congenital in origin The second theor}' is tliat the lesion is an 
acquired one and the result of chronic irritation and inflammation Among 
the many forms of irritation mentioned are chronic gastritis atrophic gas- 
tritis, constipation, dietetic errors, nritation by foreign bodies 01 parasites such 
as the ascai is, alcoholism, faulty and incomplete mastication and atheroma of 
blood-vessels There may be a certain hereditary influence in cases of gasti o- 
nitestinal polyposis, as the lesion has been found in brothers and sisters, twins 
and in mother and son Certain observers state, “It is very probable that there 
aie two types of epithelial ovei growth, an hyperplasia secondary to inflamma- 
tion and an hypertrophy congenital in origin ” 

A variety of pathological entities have been included m the term polyposis 
Polypi aie faiily commonly seen m the rectum and there aie numerous cases 
of multiple polypi scattered through the gastro-mtestmal system Myomata, 
fibiomata, adenomata and carcinomatous growths, which assume a polypoid 
form, are included klenetner’s pathological classification is still accepted 
He divides polyposis into two groups the first, polyadenoma polypeaux, m 
which a great many separate and discrete, usually pedunculated or lobulated 
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nodules involve the mucosa , the second group he calls polyadenoma en nappe 
m which, there is a raised, plaque-like, non-lobulated, non-pedunculated layer 
of hypertrophied mucous membrane The individual polypi appears as soft, 
warty growths, varying in size from that of a pea to that of a nut or even 
larger The color varies from a gray to a red or reddish-brown and the polypi 
often exude a considerable amount of mucus They are lobulated or pedun- 
culated and scattered diffusely but closely together along the mucosa The 
number varies from a few to several hundred or moie Often they show 

small haemorrhages or 
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-Section of poljps of the colon (microscopical) 


ulcerations Frequent in- 
flammator}’’ changes occur 
Microscopic examination 
shows the normal epithe- 
lium of that portion of the 
gut 111 which they occur 
and a supporting stalk of 
connective tissue The sub- 
mucosa IS well developed 
and normal and often the 
muscularis mucosa is well 
seen Malignant degen- 
eration frequently oc- 
curs and shows itself by 
the same changes as in 
other neoplastic growths, 
namely undifferentiation 
of the epithelium, pleoinorphism, mitosis and the extension of the epithelium 
past Its normal boundaries The actual frequency of such changes varies from 
12 per cent or 17 per cent to 60 per cent according to different authors 
The other common secondary change is inflammation, the result of frequent 
irritation and trauma 

Polyposis offers no definite symptom complex The disease may produce 
the most variable of symptoms or be marked in its involvement and yet devoid 
of signs When the stomach is involved the symptoms are often those of any 
gastric disorder, be it ulcer, carcinoma or gastritis They are, however, usually 
of long duration and with little or no constitutional effects Abdominal pain 
and distress are frequent The pain has no reference to meals, time of day, 
or type of food and may be mild or severe However, frequent eating of small 
amounts of food often gives relief It occurs no matter whether the lesion be 
in the stomach, small or large intestine Vomiting, anorexia, constipation and 
weakness are noted Hsematemesis occurs and there is often occult blood in 
the stools but the acute liEemorrhage is rarely fatal The picture may be that 
of a long-standing anemia with its blood findings, a little shortness of breath, 
pitting oedema of the extremities and weakness A fairly constant finding, and 
one reported by many, is the presence of a marked diminution in or absence of 
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acid in tlie gastiic contents Due to the latter, diarrhoea may develop When 
the giowth involves the colon theie is maiked dianhaa, tenesmus, hemorrhage 
fiom the hovel and often pus and mucus m the stools Yet with it all, loss 
of weight is slight and the general appeaiance of the patient is that of good 
health The blood picture is negative or shows a moderate secondary anemia 
Physical CAamination is usually negative although in some cases a mass may 
be felt The lattei is soft, 
fieeiy movable and slips 
from the giasp easily so 
that a second eftoit at pal- 
pation makes one believe 
that there is none Occa- 
sionally the symptoms be- 
come those of obstiuction 
or intussusception and the 
latter is frequent m its 
occur! ence 

The X-iay findings aie 
significant and the diag- 
nosis often made by this 
means alone Accoi ding to 
the late Doctoi Carman, 

“The lontgenograms show 
a diffuse mottled appear- 
ance of the pars pylorica 
and the lowei pais media 
without six-hour retention 
or a correspondingly pal- 
pable mass This mottling 
IS due to the displacement 
of the barium by the 

approximation of the polyps which, offering no resistance to X-ray, produce 
numerous small, black shadows in the silhouette of the stomach ” The same 
mottled appearance occurs in other parts of the intestinal tract, giving an 
appearance much like a bunch of grapes 

The tieatment of diffuse polyposis is essentially surgical If the growth is 
small and fairly well circumscribed, it may be removed by excision When 
large and at all spi eadmg, it i equires resection Occasionally such procedures 
as gastro-enterostoniy have been attempted but have failed The lesion almost 
always requires complete extnpation 
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Fig 8 — Section of pol>ps of the colon (microscopical) 


HELIOTHERAPY IN EXTRA-PULMONARY TUBERCULOSIS 
Dr Richard T Eliason, by invitation, said that his remarks were based 
on the ivork of the past three j^eais in the heliotherapy demonstration at Chest- 
nut Hill This demonstration was organized to show what results could be 
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obtained with the use of heliotherapy in the extra-pulmonary forms of tuber- 
culosis m children at this altitude and close to a big city At the end of this 
period It IS felt that the results have been most gratifying — so much so that 
the demonstiation has been continued 

Of course the ideal location for the use of heliotherapy is one having both 

and dust raised by a large 
city It IS under such cir- 
cumstances that the ultra- 
violet portion of the sun’s 
spectrum is strongest, but 
the amount that penetrates 
to the ground in the out- 
skirts of any large city is 
sufficient to be of great 
therapeutic value It is well 
known that it is the ultra- 
violet band of sunlight 
that has the greatest thera- 
peutic value but there is a 
growing feeling that the 
visible and infra-red re- 
gions also are of value 
and tend to augment the 
effects of the ultraviolet 
Heliotheiapy is really 
much more than ] ust the use 
of the ultraviolet radiation 
derived from the sun and 
should include fresh air 
baths, rest, diet and a strict 
adherence to all well estab- 
lished conservative ortho- 
paedic pi actices Spring and 
early summer are the best 
times for heliotherapy for then the ultraviolet portion is strongest Also the 
air temperature is such that the middle of the day can be used In the sum- 
mer the heat of the day should be avoided and the morning and afternoon 
hours used Fresh air baths are an important factor and are responsible in 
large part for the marked muscular development, and the excellent state of 
general nutrition that these children show All children and especially those 
that are emaciated or are acutely sick must be acclimatized gradually to the 
fresh air before they are exposed to the sun Diet needs no special comment 
except to insist that it be plain, of sufficient amount and contain the neces- 
sary building materials Rest is second only to the ultraviolet in importance 
and in some cases even more important because if the diseased part is not put 

948 


altitude and an atmosphere free from the smoke 



Fig 9 — Result of lieliotlierapj m extra pulmomrj tuberculosis 
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at icst no aniount of iiltiaviolet will bung about cure Dining the acute stage, 
especially in bone and joint involvement, absolute rest of the pait is essen- 
tial, and this lest must be continued until theie is X-ray evidence that theie 
has been healing of the diseased aiea Even then an additional foui to six 
months will i educe the number of recun ences After the subsidence of the 
acute stage giadual inciease in motion can be allowed as it prevents ankylosis 

but w^eight beai mg should 

not be allow'cd foi seveial i 

3"eais The last factoi m n ) 

I 3 

heliothei apy is an ad- i 
heience to accepted or- 
thopredic teaching in all ' 

1 e spec ts except one We , 
must continue rest m the | 
stiict oithopiedic sense 
and w^e must continue the 
usual methods foi the pre- 

■\ention and coriection of " ' 

deformity, but heliothei- , 
apy has intioduced one 

marked departuie from / 

the usual teaching We 
have been taught that 
ankylosis, as film and en- 
dtiiing as possible, is to be 
sought 111 all cases involv- 
ing joints but the intro- ' 
duction of heliotherapy , 
has shown that healing 

can take place without lo— Result of hehotherapj m ext. a pulmonao tuberculosis 

ankylosis and that a surprising amount of motion can be returned to many of 
these joints This, in the speaker’s opinion, is the most important change that 
the use of heliotherapy has brought about For ultraviolet is not a specific cure 
foi any type of tuberculosis but only puts the patient in the best possible con- 
dition to combat the disease with the means that he has wuthm himself 

Just what are the benefits that can be expected from the use of heliother- 
apy in this type of tuberculosis ? First the general results are an enrichment 
of the blood both in its hiemoglobin and cellular contents, a better appetite and 
a better digestion, an increase m metabolism, resulting in an increase m general 
nutrition and the development of a firm musculature and also a change m the 
mental attitude that in many children is truly remaikable All these results 
aie well illustrated by the pictures of Case i and the general pictures of Case 2 
The local eftect on ulcers, sinuses and open wounds is W'ell seen in the 
pictuies of the local lesion in Case 2 Sinuses at first have a more piofuse and 
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thinner discharge but soon tend to heal Ulcers show healthy granulation 
tissue and a marked tendency to epithehahze There is also a marked tendency 
to calcification of rarified hone as can be seen in Case 3 There is also a 

marked tendency to an in- 
ci eased rate of absorption 
of fluid from the perito- 
neal and pleural cavities 
The amount of func- 
tion that can be restored 
to a seemingly hopelessly 
involved joint is well 
shown by Case 4 

These results aie not 
^ limited to cases with tu- 
berculosis but can be du- 
- plicated and even excelled 

Fig ii — S ite of disease at elbow, showing limitation of motion, 111 llOll-tuberCuloUS COlldl- 
wlien treatment was begun , -r-, , , r it 

tions Equally favorable 

results can be obtained in adults Doctor Eliason thinks that a more exten- 
sive use of heliotherapy by surgeons in general would lead to very gratifying 
results and would amply reward any effort necessary 

Dr Hurley R Owen recalled that three years ago, Dr A Bruce Gill 
showed a series of cases 
before the Academy, 
which had been treated by 
this method in Atlantic 
City Two years ago the 
speaker had visited 
Rolher’s colony and was 
impressed with the re- 
markable muscular devel- 
opment in the patients 
which he saw There was 
also a stiikmg absence of 
wasting and anemia m 
practically all cases Doc- 
tor Owen said that very 
little surgery of any sort two .ears’ 

was done on these pa- treatment 

tients , for example, tuberculous empyema is never operated upon or even 
aspirated Cases of Pott s disease are treated without plaster cases or fixation 
of any sort 

Dr Walter G Elmer said that the chief difficulty is lack of facilities for 
carrying out the treatment In the Orthopaedic Department of the Philadel- 
phia General Hospital, and also m that of the Graduate Hospital of the Uni- 

950 






HELIOTHERAPY IN EXTRA-PULMONARY TUBERCULOSIS 


versily of Pennsylvania, the Social Service Departments have great difficulty 
in placing patients in sanitariums m the country where they can receive the 
open-aii sunlight lieatment Quite a number of them are sent to the Chil- 
dren's Seashore House in Atlantic City, where about 500 can be cared for 



Fig 13 — Tuberculosis of ankle, condition Fig 14 — Same case as shown in Figure 13, 

when treatment was begun after one >ear of treatment 


during the summer months — not so many in winter — and occasionally a child 
was admitted to the Chestnut Hill Sanitarium If there were five times as 
many beds available in this latter institution, as there are at present, it could 
be kept filled throughout the year It is exceedingly difficult to find a place for 
a patient over thirteen years of age 
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There is no -way of treating these patients that can compare with the open- 
air sunlight method 

Dr Rutherford L John said that Doctor Rollier does not use the lamps 
but depends on the sunlight entirely Here one does not have the sunlight as 
constantly and so the lamp is of great help The work which Rollier has done 
IS magnificent, especially in the treatment of tuberculous disease of bones 
The older idea that one should be content with arrest of the disease and per- 
manent fixation of tuberculous joints, no longer obtains Many cases treated 
by heliotherapy recover without loss of motion in the involved joint 

Dr Richard T Eliason (closing the discussion) said that he has not 
lesorted to surgery in any of these cases Some of the cases have had surgical 
tieatment prior to their arrival at the institution, but it has not been found 
necessary to send any of them back for surgery The sinuses have healed 
themselves fairly well except those of long standing, i e , over five or six 
yeais Where the underlying lesion is a secondary infection, the sinuses aie 
permanent although the amount of dischaige is greatly reduced 

As to the lights, the initial cost of the carbon lamps is less than the mercury 
quartz lamp There are other types of carbon arc lamps in use, one at the Taft 
Hospital in Cincinnati is designed for large gioups of patients and consists 
of four large caibon aic lamps suspended from a central pivot The patients 
are giouped aiound the light, the footboards taken off the beds, and the 
patients are so ai ranged that the light is cast on them perpendicularly, which 
tends to greater absoiption As to the comparative value of the caibon vs the 
mercury lamps m the treatment of this type of lesion, the caibon arc lamp is 
consideied to be the better foi extrapulmonary lesions The advantage of the 
mercury lamp is that with it one can give more ultraviolet rays in less tune 
and this is of help in office work where one does not wish to clutter up his 
office by taking several houis to the one patient In a number of clinics, espe- 
cially in Germany, they use meicuiy lamps reinforced with lamps giving visible 
light and heat as they believe this to be of value Gauvain has stressed the 
value of fresh air as being responsible for the development of the musculature 
and the subcutaneous fat He shows that in his treatment of patients at the 
seashore where children who are unable to walk ai e carried out into the water 
the estimation of the metabolic rate befoie and after shows an increase of 
about 1000 per cent He thinks that it is the “kick” which is gotten from the 
hydrotherapy which is responsible for the body musculature Fiesh air is 
really half of the game The ordinal y treatment rooms for hehotheiapy 
apparatus aie generally very badly ventilated and much of the benefit is 
thereby lost Rollier starts his patients with fresh air baths, even before put- 
ting them in the sun This is practiced at Chestnut Hill, the children’s gar- 
ments are taken away from them one by one until they end up in the G-stnng 
With bed patients the amount of bed clothing is reduced until the patient is 
entirely exposed and they are then put in the sunlight 

SUPPURATIVE PERICARDITIS 

Dr Emory G Alexander pronounced the annual oration entitled “Sup- 
purative Pericarditis from the Surgical Viewpoint”, for which see p 8oi 
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CONGENITAL VENOUS CYST OF THE MEDIASTINUM 

A coxGnNiT\L venous cyst of the mediastinum, so large as to produce 
seiious obstiuction to lespiration and to venous return through the mnomi- 



Fig I — Skngnm of the infant’s chest at the time it was first seen Note the enormous widening 
of the mediastinal shadow which was misinterpreted as being due to a greatly enlarged thymus X ray 
treatment did not reduce the size of this shadow or cause the disappearance of her symptoms 

nate veins, is sufficiently unusual to warrant its being recorded I have been 
unable to find a report of a similar case 

A female infant, five months old, was brought to the Out-Patient Department of 
the Hospital for Sick Children with the complaint that for four weeks she had suffered 
from (i) a swelling on the right side of the neck, (2) a peculiar spasmodic cough, (3) a 
hoarse cry, and (4) attacks of cynanosis 
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Examination revealed a normal baby except for the swelling m the neck and its 
associated signs Beneath the lower end of the right sternomastoid was a rounded 
swelling approximately the size of an egg The size of the mass was not constant, 
however, but varied with respiration On forced expiration, as in crying, it became 
much larger, and during inspiration it diminished greatly The walls were soft and thin 
Fluctuation was readily elicited The mass had not the firm induration of an inflam- 
matory mass nor the resistance of a branchial cyst There was no corresponding mass 
on the opposite side Redness, tenderness or other evidences of inflammation were not 
present The temperature was normal and the throat was not inflamed No enlarged 



Hi lnnQ>T»i' * btfl lrinotr»^nnl<' Vwr, 

Svip Vau'K Cnva 


Fig 2 — Dra\\ing of the cyst and its relations, reconstructed from operative and postmortem find 
mgs A, B, C and D represent the ^enous radicles by which the cyst communicated nith the surround 
ing veins It was rupture of the radicle "A” which permitted collapse of the cyst 

cervical glands could be felt on either side The infant’s cry was peculiarly hoarse, and 
trom time to time a spasmodic cough distressed the child The face was constantly 
cyanosed and this cyanosis was noticeably increased when the child cried 

The tumor felt like a greatly enlarged jugular vein, but a diagnosis between this 
and a cystic tumor lying upon the jugular vein and pushed into greater prominence when 
the vein was distended was not possible In an effort to reach a diagnosis the tumor was 
aspirated Pure venous blood was obtained, which proved sterile on culture This 
appeared to confirm the diagnosis of dilated jugular vein Such venous enlargement 
and the cyanosis pointed to some obstruction to venous return In this connection, an 
enlarged thymus was thought of as a possibility X-ray of the chest (Fig i) revealed 
an enormous mediastinal shadow in the region of the thymus, which was interpreted as a 
greatly enlarged thymus pressing upon the right innominate vein and causing the peculiar 
symptoms The unilateral distribution of the signs could not be interpreted 

The child was treated for enlargement of the thymus by an adequate dose of X-ray 
At the end of six weeks its condition was much wmrse, and X-ray showed no diminution 
in the size of the shadow It then became evident that the shadow seen in X-ray 
could not be that of an enlarged thymus The physical findings were much changed 
Embarrassment of respiration was now extreme and cyanosis was constantly present 
The tumor now projected above the clavicle and behind the sternomastoid instead of 
lying under the latter It no longer fluctuated but gave the impression of being a solid 
rounded tumor about the size of an egg It underwent the most extreme excursion 
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during respiration During inspiration jt completely disappeared behind the clavicle, 
during expiration it rose forcibly from behind the clavicle and projected into the neck 
The range of this movement during forced respiration was four inches 

It was now felt that the mass was a solid mediastinal tumor, probably a sarcoma, 
and operation was deemed justifiable 

Under ethjl chloride and ether anaesthesia, the mass was exposed by means of a 
transverse incision across the right sternomastoid one inch above the clavicle It proved 
to be an ovoid tumor about the size of a lemon, extending from the position it occupied 
m the neck dow'invards into the mediastinum It had firm and clearly defined walls 
which w'ere not adherent to the sur- 
rounding structures It moved freely 
w'lth respiration up and down in the 
mediastinum It appeared at first to be 
solid, but in separating it from the thy- 
roid a venous radicle was torn across, 
resulting in a gush of venous blood and 
the collapse of the tumor It w'as then 
evident that it was a venous cyst After 
collapse of the cyst no further haemor- 
rhage occurred, indicating that such 
venous communications as must have 
been present at one time were now oblit- 
erated The mass was separated from 
the surrounding structures and removed 
During the latter part of the long oper- 
ation, the pulse and respiration faded 
rapidly and in spite of transfusion of 
blood and the administration of adre- 
nalin, the patient died just as the opera- 
tion was completed 

A post-mortem examination was 
performed Data obtained from this 
and from the operation permit the fol- 
lowing description The mass was a venous cyst as large as a lemon Its relations are 
represented m Fig 2 It lay behind the right sternomastoid, right clavicle, right first rib 
and sternum The trachea was covered by the mass and compressed by it This accounted 
for the difficulty in respiration The tumor filled the notch between the two innominate 
veins It received two large radicles, one from the right jugular vein and one from the 
left innominate vein, and several smaller radicles from the inferior thyroid group of 
veins The thyroid lay at the upper pole of the mass There was no communication 
with the arteries 

Microscopic examination of the cyst wall showed it to consist of cedematous con- 
nective tissue containing a few muscle fibres An intact endothelium lining was not 
present but here and there a few scattered endothelial cells were to be seen The interior 
of the cyst was for the most part smooth There were, however, a few sacculations, 
and here and there the crevices and slight irregularities were filled with thrombotic 
deposit which was undergoing organization 



Venous Cyst 

Fig 3 — The appearance of the pathological specimen 


COMMENT 

I am unable definitely to classify this tumor The possible conditions which 
might have given rise to it are (i) an organizing hematoma, (2) a cavernous 
haemangioma, and (3) a congenital abnormality of the veins The first 
suggestion seems hardly to be a possibility There was no history and no 

955 



BRIEF COMMUNICATIONS 


evidence of injury sufficiently severe to have caused such a hsematoma The 
mass 'was clearly defined and film -walled, and at one time it communicated 
■wuth the surrounding veins by large venous channels — facts which seem 
incompatible with a hecmatoma The second suggestion may be a possibility, 
but if this was a cavernous haemangioma the single cyst was of enormous 
size and the distinction between such a cyst and a congenitally abnormal vein 
IS ill defined I am inclined to regard it as a venous cyst of congenital origin 
due to an abnormal arrangement of the primitive cardinal veins and their 
branches While this appears to me to be the most likely possibility it must 
be admitted that such an opinion does not explain all the clinical facts 
At no time during the usual couise of embryonic development does there 
exist a venous communication between the left innominate and right internal 
jugular veins If it arose from an embiyomc vein it must, therefore, have 
been derived from an abnormally placed one Even though such a vein 
were present it would be more reasonable to expect it to persist as an abnor- 
mally placed vein than to expect it to become transformed into a steadily 
expanding venous cyst I have submitted the data of the case to Prof J P 
IMcMurnch, of the department of anatomy of the University of Toronto, who 
has kindly examined them for me He was not able to suggest any embry- 
onic structure of which it might be a development 

There are features other than its origin which are equally puzzling 
Symptoms of venous and respiiatory obstruction did not occur until the 
last ten weeks of the child’s life, and during this period the evidences of 
obstructions steadily increased in intensity This would indicate that the mass 
was at first small and latei increased in size Moreover, when first seen the 
cyst communicated freely with the great veins, as indicated by its collapse 
during inspiration and the failure of aspiration to dimmish its size Its 
appal ent solid nature six weeks later, and the lack of bleeding after the cyst 
had been opened indicated that the fiee venous communication had been 
obliterated I am inclined to the oi^inion that the X-ray treatment had some- 
thing to do with this alteration in its nature 

R I Harris, M B , 
FioJn the Hospital foi Sick CJiiJdicn of To) onto, Canada 

THE APPENDIX AS A PROVISIONAL ORGAN 

The appendix has hitheito been regarded as the vestigial remnant of 
former development, and in consequence thereof students have been trained 
to fall upon and destroy it without mercy whenever it could be approached 
Some recent experiences of mine have caused me to pause and speculate 
concerning its history and purpose, and I am constrained now to regard it 
as a p) ovisional i ecfnin, to be so used in emergencies that render drainage 
and relaxation of the large bowel a matter of extreme importance Its loca- 
tion can be seen at a glance to be strategic, allowing access to both the 
large and the small bowel and communicating with the portion of the large 
bowel in which the contents are still liquid To reach the Ccecum fioni the 
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rectum a distance of five oi six feet must be tiaveised over a difficult and 
toituous loute, against obstacles and tbiough much pain to the patient, 
vhilc to leach it tbiough the piovisional rectum, a term which I am pleased 
to appl}' to the appendix, lequiies only the thickness of the abdominal wall, 
piobably two to foui inches, and that ovei a straight and direct, unobstructed, 
uncomplicated pathway 

I am fully avaie that what is knowm as appendicostomy has for many 
yeais been employed foi tieatment of ulcciation and other afifections of 
the colon In othei wmids the purpose has been to achieve the introduction 
of medication foi local theiapeutic contact wnth the bowel If we judge by 
the larity of the application of this pioceduie, its usefulness must be in grave 
doubt, w'hile the aims I have sought to make the organ serve are locally 
to diain and constitutionally to obtain absoiption of fluids and nourishment 
The cases in wdiich I have used this method are fifteen m number, and 
lepiesent the types of abdominal cases that after the operation become 
afflicted wnth ileus, distention, peiitomtis and death One case more illus- 
trative than the othei s consisted in an old abscess of the light tube which 
made it necessary to resect the bowel m the presence of pus and the peril 
of general peiitomtis Another representative case of the group was a 
perfoiated gastroduodenal tilcei with a hole as large as a lead pencil and 
the abdomen filled w'lth gastric and duodenal contents Also, one case 
of delayed operation foi obstruction that looked hopeless The method 
employed is to cut and tie the meso appendix, which gives the appendix 
extensive freedom The appendix is then pulled through the lower angle 
of the operative incision, bringing the caecum against the parietal peritoneum 
A sterile safety pm impales its mesenteric border which prevents its slipping 
back The end is clipped off and a catheter of a size that will fit snugly 
IS passed through its lumen well into the bowel The incision is closed m 
the usual mannei and the end of the catheter is left outside the dressing 
You will be greatly astonished at the number of perplexities this simple 
device will relieve The large bowel can be readily drained both of gas 
and feces 

The whole of the large intestine can be filled with w'ater or salines for 
Its gradual absorption Solution of Epsoms salts can be given m whatever 
quantity desired Castor oil or any medicine that is indicated, all without 
fear of rejection, but with assurance of therapeutic result 

In about six days the appendix sloughs and the catheter can be removed 
if It has served its purpose It can be allowed to remain as long as there 
seems to be any need for it As soon as the catheter is removed the opening 
closes promptly There never has been any hint of a fecal fistula resulting 
Fourteen of the fifteen patients I have used it on so far have recovered 

George A Hendox, M D 
Lomsville, Ky 
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Operative Surgery By J Shelton Horsley, M D Third edition 
Large Octavo, Cloth, 893 Pages St Louis, Mo , C V Mosby Co 

This admirable book of Horsley’s was reviewed in the Annals of Sur- 
gery of August, 1924 It was then a book of 721 pages In the years that 
have followed it has now 1 cached its third edition and has grown to a book 
of 893 pages 

Its special merit and peculiarity rests m the fact that it describes the 
author's own experiences There is no attempt made to describe all surgical 
operations The work, while not complete, is comprehensive The outstand- 
ing feature of the work is the emphasis placed upon the physiologic functions 
and the interpretation of the biological processes that follow surgical opera- 
tions It IS a book more to be applied by one who has already arrived at 
some surgical experience than one to be used by a medical undergraduate 
For the philosophical surgeon as well as for the practical operator this book 
will be accepted for frequent consultation < Lewis S Pilcher 

The Duodenum By Prof Pierre Duval, M D , Jean Charles Roux, 
M D , and Henri Beciere, M D Pages 205 Octavo C V Mosby Co, 
St Louis, 1928 

Of late years much deserved attention has been directed to the question 
of the pathology, symptomatology and treatment of diseased conditions of 
the duodenum other than simple ulcer The symptom complex presented 
in many instances is rather suggestive There has, however, not been any 
concerted publication relative to the various conditions causing these symp- 
toms until the present one which emanates from France, and is a compilation 
of the observations of a physician, a surgeon and a radiologist with collabora- 
tion of a chemist It has been translated by E P Quain and represents an 
intimate fusion of the data acquired by each, submitted to each other for 
mutual criticism, and accepted by all 

To many physicians uho have been puzzled by unsuccessful treatment 
of cases of so-called dyspepsia, biliousness and that array of indefinite symp- 
toms which have apparently baffled proper interpretation of the causative 
factor, the present treatise may serve to clear up many points In fact, some 
cases of neurasthenia would appear to be due to this class of digestive 
trouble and may be found to be amenable to surgical treatment A good 
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deal of our present knowledge of duodenal pathology, particularly relating 
to obstructions, has been gained from the writings of one of the authors, 
Piofessor Duval, and we are very pleased to see that these observations have 
been collected and coi related with those of others in this present volume This 
work consists of six chapters taking into consideration the relation of the 
duodenum in calculous cholecystitis essential and steiiosing periduodenitis, 
compression of the duodenum by the mesenteric pedicle, duodeno-jej unostomy, 
the question of duodenal ulcer and a most important chapter on the picture 
presented by intoxication due to duodenal retention 

Thus, not only to the clinician but also to the surgeon, the book is recom- 
mended as suggestive of many problems which its perusal will serve m some 
measure at least to elucidate 

Diseases of the Gall-Bladder and Bile Ducts By E A Graham, 
M D , W H Cole, M D , G H Gopher, M D , and S Moore, M D , 
Octavo, cloth, pages 456 Lea and Febiger, Philadelphia, 1928 

It is interesting to realize that notwithstanding the enormous number of 
articles published bearing on this subject during the past decade, and an 
increasing realization of the importance of this viscus and its diseases, there 
has been no comprehensive discussion of this subject since 1905, when 
Rolleston's treatise appeared 

A most careful consideration is therefore most timely when one appre- 
ciates that the authors are able to state that from 20 to 25 per cent of all 
adults have gall-stones and probably an equal number have cholecystitis 
without stones, concluding therefore that approximately 40 per cent of our 
adult population have disorders of their biliary tract 

In the present work, while the authors have endeavored to present the 
subject in a systematic way, particular emphasis has been made of the more 
newly discovered knowledge of the gall-bladder, especially m regard to its 
physiology and the diagnosis of its disorders by new methods 

Cholecystography lias been presented in detail by the authors having a 
paternal interest in its development, and shows that much of the criticism 
against its employment has really been due to a failure to understand its 
underlying principles, to inaccuracy of interpretation and to poor technic both 
in the administration of the substances and in the taking of the Rontgen- 
ray films 

Another most interesting and important discussion is that relative to 
the application of the various tests for hepatic function and its relation 

959 



BOOK REVIEWS 


to the diagnosis of biliary disease The technic of the van den Bergh and 
the authors’ test is given in detail, as are several otheis 

The surgical aspects of the treatment have been extensively and adequately 
presented to the exclusion practically of the question of medical care, as the 
authors feel that the latter is inefficient, except as it is used symptomatically 
and as a means of preparing patients for operation 

The work is piofusely and well illustrated The radiographic films are 
particularly informative and well produced 

James T Pilcher 
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AN1'I-STAPIIYL0C0CCIC EFFECTS OF THE INTRAARTERIAL 
INJECTION OF CERTAIN DYES 

KHPOUT or IMRVARTm \L INJECTIONS OF MERCUROCHROME 220-SOLUBLE, 
GEMT IN MOIvET, VND VCRII' L WINE IN THE TREATMENT OP EXPERI- 
MENTIL ST VPIIYLOCOCCIC INFECTIONS IN DOGS 

Bi ZuNG Dau Zau, M D 

or Peking, China 

AND 

Frimc L Meleney, MD 
01 Nrv' Yonic, N Y 

In RECENT yea.1 inticiienous dye thcrjipv has been used iii various clinics 
as a means to combat bacteiial infections Young and bis co-workers 
have been the chief adiocates of this form of treatment Redewill, Potter 
and Ganison * have tieatcd laige ^ .iso cases of gonorrhoeal urethritis 
and its complications with giatifying results Mien*’ has satisfied himself 
of its efficaci Scoies of favoiable reports have appeared in the liteiature 
To bung foiwaid the accumulated evidence with regard to the effectiveness 
of this form of treatment, Young ^ m 1926 compiled 680 cases which had been 
treated with mtiavenous injections of dye They comprised not only genera 
infections, but also a large number of local lesions Churchman.^ who has 
brought to light many facts with legard to the antiseptic action of gentian vio 
let, has summed up the matter of dye theiapy m a very conservative paper and 
concludes that the intravenous use of these dyes has, in many cases, an action 
which IS deftnuelv beneficial to the patient although its exact vwdus opc,a„d, 
IS not yet understood The dyes that have been most commonly employed 
are mercu. odn ome 2ao-soh,ble, gentian violet and acnflavme The favor- 
able reports have been, for the most part, clinical rather than experimental, 
although Walker and Sweeney,’ Sanner and Hill,» and others have obtained 
experimental results which would seem to favor the rationale of dye therapy 
On the other hand the lesults have not been regularly ^ 

quite likely that many of the unfavoiable results have never cprond 

first, because of a natuial reticence about reporting failures, and ^ 
because a series of failures is always small and the 
And yet unfavorable reports have come both fi om clinics and ro 1 , 

Thibault^ wained against too sanguine hopes from intraveno J ,ln 

Tenney and Lintzi« obtained negative results with acnflavn ^ ^ 

„ Qiinmnns could iiot be surc of any Penenciai 
results were not convincing Simmons 

action with acnviolet or mercurochrome y . had been 

eluded that mercurochrome failed utterlya^ajn^^ 

~ rFrom the “lege of Pin- 

sicians and Surgeons, Columbia University, ow or 
61 
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claimed Colebiook and Hare^^ found no evidence of bactericidal action in 
the blood of animals injected with mercurochi ome Walker demonstrated 
that mercurocbrome except in high concentration was not antiseptic in the 
presence of fresh defibnnated blood Martin questioned the whole rationale 
of dye therapy as then in vogue (1925) St George decried the use of mer- 
curochrome on the basis of autopsy findings in treated cases In general it 
may be stated that those who have reported failures have concluded either that 
the treatment was mefifective 01 that it was directly harmful and hastened 
rather than prevented death To reconcile the reports of failure with the 
reports of successful results, several theoretical reasons have been offered 

Burke and Newton^® and 
others believe that some 
failures are due to im- 
proper preparation of the 
dye solutions Thibault ® 
advances the theory, with- 
out experimental evidence, 
that the selective affinity 
of certain tissues both for 
dyes and bacteria is of 
prime importance Many 
others maintain that these 
drugs are so much diluted 
following intravenous in- 
j e c 1 1 o n that bactericidal 
action IS impossible This 
was our own conclusion 
after our investigation of acnflavine We found, further, that a certain 
amount of the dye, injected intravenously, was quickly removed from the blood, 
held in the tissues and thus made unavailable as a bactericidal agent either in 
the blood or in the affected part When a sufficiently large dose was given to 
render the blood bacteriostatic, destructive changes m such vital organs as the 
liver and kidnej-s became evident and resulted in the death of the animal 
Certain dyes have unquestionable bactericidal and bacteriostatic action on 
certain organisms in vitio and it seems rational to use these in vivo if they 
do not injure the body tissues unduly and if they can be made to reach the 
focus of infection in antiseptic concentration Believing that most of the 
dyes in use are toxic if given intravenously in antiseptic concentration, it 
seemed reasonable to try to deliver the dyes through the arterial system 
directly to the lesion We thought that under such circumstances a large 
part of the dye might be held at the focus of infection and only a small 
quantity be distributed about the body and held in vital tissues as is the 
case with intravenous injections This report will demonstrate that our theory 
was incorrect 



Fig I — Dost No 9119 Effect of needle puncture on femoral 
artery one month after the injection of dye It shows a thickened 
intima and a slightly broken internal elastic membrane Tins 
represented the greatest degree of injury found 
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EXPERIMENTAL 



Piehminaiy to the study of the effect of the dyes injected nitraarteiially 
on an infectious lesion, a senes of expenments was done to deteiniine the 
effect of the dyes on the animal as a whole when injected m that manner 
and the local effect of the 
needle and dye on the ar- 
tery itself 

Throughout oui ex- 
penments we have used 
mercuiochrome 220-solu- 
ble supplied by Hynson, 

Westcott and Dunning, of 
Baltimore, gentian violet 
from Coleman & Bell, of 
Norwood, Ohio, and acri- 
flavine “pio injectione” 
supplied by the National 

At 1 C’ 1 1 nineteen da>s after the injection of 

Aniline ana i„nenncai 5 mg of mercurochrome per kilogram of body weight Diffuse 

Company, Inc, of New 

York All of these dyes were designed for mtra\enous use They were pre- 
pared in I pel cent and one-tenth pei cent concentrations and were used 
while flesh, one or two houis after jneparation Thiee pei cent sodium 
bicarbonate or buffeied distilled water, as suggested by Burke and Newton,^® 
were used as solvents for the dyes The buffered distilled watei solution 

was prepared by adding 
0300 gm of potassium 
dihydrogen phosphate and 
o 387 gm of dipotassium 
hydrogen phosphate to 100 
cubic centimetres of dis- 
tilled water The dyes 
were then added to the 
solvents and the mixture 
warmed just enough to 
hasten the solution proc- 
ess The solutions were 
finally allowed to cool 
down to room tempera- 
ture and filtered through filter paper Steiilization of the dye solutions with 
heat was found to be unnecessary by Burke and Newton, because the dyes 
are sufficiently antiseptic to render themselves sterile, while heat will change 
the hydrogen ion concentration of the solvents, dimmish the antiseptic power 
and increase the toxicity In the prelimmar)>- experiments the dyes were 
injected with both solvents and m various doses It nas found that there 

963 



Ere 2B — Same dog as above Sclerosis and round celled 
infiltration of kidney glomeruli 
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Fig 3A — Dog No 8792 twenty one days after injection of 10 
mg of gentian violet per kilogram of body weight Focal degen 
cration of liver 


was a slight precipitate in the i-ioo mercurochrome in the buffered distilled 
water In the later experiments, therefore, gentian violet and acnflavme were 
dissolved in buffered distilled water while the mercurochrome was dissolved 
in 3 per cent sodium bicarbonate In our experiments on the effect of 

the dyes on the infectious 
lesion, we regularly used 
5 mg per kilogram of 
body weight as the unit 
dose 

For injection, we used 
Luer’s 3'inch 22-gauge 
needles This was found to 
be the smallest size which 
would deliver the dye rap- 
idly into the circulation 
In order to facilitate the 
introduction of the needle 
into the blood-vessel, the 
distal third was bent at a 
right angle The needles were attached to a syringe with a small rubber tube 
In our first experiments the injections were made into the abdominal aorta, 
about 2 centimetres above the bifurcation This artery was chosen because 
it IS a vessel comparable in size to the human brachial or femoral arteries and 
injections may be made very easily which will deliver the solution largely 
into one or the other lower extremity In the later experiments, injections 
were made into the fern- 
oral artery in order to 
avoid the complication of 
a laparotomy 

The technic of the in- 
jection into the aorta was 
as follows Under ether 
anesthesia, the abdomen 
was opened by a low me- 
dian incision After the 
intestines were packed 
away from the field of 
operation, the abdominal 
aorta just above the bifur- 



Fig 3B — Dog No 87SS twenty one days after the injection of 
6 mg of gentian violet per kilogram of body eight Sclerosis and 
round celled infiltration of kidney glomeruli, as well as a certain 


cation was steadied with 
the fingers and the needle inserted into it through its anterior wall and guided 
into the right or left common ihac artery Care was taken to minimize trauma 
to the vessel wall To be sure that the needle was in the vessel and that no 
dye solution was retained m the rubber tubing, the injection of the dye was 
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piecedeci and followed by normal saline solution The dye was injected 
as rapidly as possible, avoiding leakage around the connections At the con- 
clusion of the injection the needle was gently withdrawn and immediately 
digital piessuie was applied for a few minutes over the spot By releasing 
this piessuie at mteivals of about a minute it was found that bleeding from 
the needle punctuie rarely persisted for more than four or five minutes 
Occasionally small local extravasation resulted, but this never became exten- 
sive enough to be of any consequence Injections into the femoral artery 
were made thiough a small skin incision just below Poupart’s ligament Sim- 
ilar needles were employed 

The organism used to produce the lesion was a typical hemolytic Staphy- 
lococcus aw CHS isolated from a human infection Twenty-four-hour broth 
cultures made fiom the stock culture were used throughout the experiment 
With this organism we could produce constantly well-localized lesions in 
dogs Redness, swelling, oedema, pam, tenderness, disability, fever from 
ioi°-i04° F, cellulitis and abscess were always present The severity of 
the infection produced was faiily proportionate to the amount of the culture 
injected In the first four instances 5 cubic centimetres of the culture were 
given This was found to be unnecessarily large and it was therefore reduced 
to 2 cubic centimetres and finally to i cubic centimetre The injections were 
made on the lateral aspect of one of the hind legs in a pair of dogs of 
approximately the same size and bleed Treatment was begun twenty-four, 
forty-eight or seventy-two hours after the injection of the organisms We 
believe that only raiely would treatment in human cases be instituted before 
that time 


RESULTS 

A Effect of the Dyes on the Animal and the Effect of the Needle on the 
Blood-vessel — Twelve normal dogs were selected and divided into three 
groups of four each Of the first group, two dogs were given mercuro- 
chrome 220-soluble in buffered distilled water, and two dogs mercurochrome 
in 3 per cent sodium bicarbonate solution The dosage varied from 2 5 mg to 
16 6 mg per kilogram of body weight Death promptly followed the injection 
of this latter dose and another dog was substituted and given a smaller dose 
Of the second group, two dogs were given gentian violet in sodium bicar- 
bonate and two gentian violet in buffered distilled water The total amount 
of the dye received by each was 45 mg , 10 mg , 100 mg and 15 mg respec- 
tively Through error the dogs of this group were not weighed before the 
injection and consequently the exact dosage per kilogram of body weight is 
not known but it was estimated to be from i 5-10 mg per kilogram In 
the third group two dogs were given acriflavine in sodium bicarbonate and 
two others acriflavine in buffered distilled water The dose varied from 
I 6 mg to 5 2 mg per kilogram of body weight The results of these pre- 
liminary experiments are shown in Table I 
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Table I 

Shozmng the Effect of the Dye on the Dogs and the Needle Pnnctiue on the Aitencs 

Dog No 8794 Dye solution used — mercurochrome in buffered water Dose — 2 
mg per kg Lived twenty-one dajs Cause of death — killed Pathological findings at 
autopsy — ^Artery — thickened intima, loss of internal elastic membrane Organs normal 
except kidnejs, hea\y glomerular round-celled infiltration 

Dog No 8836 Dye solution used — mercurochrome 111 buffered water Dose — 5 
mg per kg Lived nineteen days Cause of death — lung abscess Pathological findings at 
autopsy — Artery — slightly thickened intima Organs — Lungs — multiple abscesses Kidney 
— general but especially glomerular round-celled infiltration Liver — diffuse degeneration 

Dog No 8795 Dye solution used — mercurochrome in buffered water Dose — 16 6 
mg per kg Lived one day Cause of death — suppression of urine Pathological findings 
at autopsy — Arter}^ — slight hemorrhage in wall Organs — no change seen except kid- 
nejs — glomeruli choked with red-cells, polymorphonuclears and cellular debris, tubular 
degeneration 

Dog No 8806 Dye solution used — mercurochrome in sodium bicarbonate Dose — 
2 5 mg per kg Lived twenty days Cause of death — diarrhoea Pathological findings at 
autopsy — Artery — irregular thickening of wall Organs — no change except kidneys — 
glomerular round-celled infiltration 

Dog No 8807 Dye solution used — mercurochrome in sodium bicarbonate Dose — 
5 mg per kg Lived twenty-eight days Cause of death — killed Pathological findings 
at autopsy — Artery — thickened intima , break m internal elastic membrane Organs — 
Liver — congestion and patchy necrosis Kidneys — diffuse round-celled and polymorphic 
infiltration 


Dog No 8793 Dje solution used — gentian violet in buffered water Dose — 15 
mg per kg Lived twenty-one days Cause of death — killed Pathological findings at 

autopsy — Arter}' — thickened intima Organs — no change except kidneys — ^liyaline changes 
in glomeruli, sinusoids choked with red-cells 

Dog No 8792 Dye solution used — gentian violet in buffered water Dose — 10 
mg per kg Lived twenty-one da}s Cause of death — killed Pathological findings at 

autopsy — Artery — thickened intima Organs — Liver — focal necrosis Kidneys — diffuse 
cloudy swelling of tubules and sclerosis and round-celled infiltration of glomeruli 

Dog No 8767 Dye solution used — gentian violet in sodium bicarbonate Dose — i 
mg per kg Lived twenty-one days Cause of death — killed Pathological findings at 

autopsy — Artery — thickened intima Organs — Liver — patchy areas of degeneration Kid- 
neys — glomerular round-celled infiltration Lungs — mflammatorj' exudate 

Dog No 8755 Dye solution used — gentian violet in sodium bicarbonate Dose — 6 
mg per kg Lived twenty-one days Cause of death — ^killed Pathological findings at 

autopsy — Artery — thickened intima, blood pigment Organs->-no changes except kidneys 
— glomerular round-celled infiltration 

Dog No 8808 Dye solution used — acriflavine in buffered water Dose — 2 mg per 
kg Lived twenty-eight days Cause of death — ^killed Pathological findings at autopsy 
Artery — slightly thickened intima Organs — no changes except liver which shows slight 
diffuse degeneration 

Dog No 8809 Dye solution used — acriflavine in buffered water Dose — 5 mg per 
kg Lived twenty -eight days Cause of death — ^killed Pathological findings at autopsj 
Artery — slightly thickened intima Organs — Liver — patchy necrosis and cellular infiltra- 


tion Kidneys — some tubular degeneration and glomerular sclerosis 

Dog No 8823 Dye solution used — acriflavine m sodium bicarbonate Dose 1 5 


mg per kg Lived thirtv-two davs 
autopsy — Artery — thickened intima 


Cause of death — ^killed Pathological findings at 

Organs — post-mortem changes in kidneys, liver and 


lungs Spleen — large areas of necrosis 

Dog No 8822 D>e solution used — acriflavine in sodium bicarbonate Dose 4 mg 
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per kg Lu eel thirte -live da\ s Cause of death— killed Pathological findings at autopsy 
Arteix— thickened intiina Organs— extreme congestion of liver and kidneys 

Onh three dogs showed any ill-effects following the injection of the dyes into the 
aorta All thiec of these had received niercurochrome One received a unit dose of 
5 nig per kilogram of body w'Cight of niercurochrome in buffered distilled w'ater He 
died w'lth multiple pulnionarv abscesses Diffuse round-celled infiltration was found in the 
kidiiejs and diffuse degeneration of the liver One other received half the unit dose in 
sodium bicarbonate This dog de\ eloped diarrhoea the next day and died twenty days 
later Glomerular round-celled infiltration of the kidneys, slight injection of the intestinal 
W'all and a few' enlarged oedematous Ijmiph-glands in the mesentery w'ere present at 
autopsy Whether mercurochrome w'as responsible for the diarrhoea and death m this case 
IS not certain The third dog received three and three-fifths times the unit dose of mer- 
curochrome in buffered distilled w'atcr Within a few hours he became violently ill with 
persistent vomiting and scanty reddish-3Tllow urine The skin of the hind leg on the 
injected side was pink in color The dog succumbed within twenty-four hours of the 
injection At autopsj' the skin and the muscles of the leg on the injected side and the 
cortices of both kidneys w'cre found to have been stained pink The remaining dogs all 
survived the injections and were killed wnth chloroform at the end of three to five weeks 
Immediate autopsies w^ere performed on all the animals, pa3ing particular attention to 
that part of the abdominal aorta w'here the injection w^as made, to determine the effect of 
the needle puncture on the vessel There W'as no evidence of thrombosis of the vessels 
In some instances no trace of the needle puncture could be made out, while in others the 
only macroscopic e\ idcncc of the needle puncture w'as a faint browmish spot The abdomi- 
nal and thoracic organs presented no gross pathology Microscopic studies of the wall of 
the aorta at the point of injection, when it could be found, show'ed at most a slight 
proliferation of the intima wnth a break in the internal elastic membrane 

The effect of the dyes on certain of the organ tissues is indicated in the 
brief description of the pathological findings in Table I It is evident that 
even tvhen the animals survived, following doses as small as i mg per 
kilogram of body 3veight, aftei three or four weeks there was evidence of 
damage to kidney, livei or both and, with the laiger doses, very extensive 
destiuction of these tissues occuiied The pathological examinations seemed 
to show that gentian violet was least toxic and this was theiefore used more 
than the other dyes m the later experiments Pathological changes are 
shown 111 Figs I, 2, 3 and 4 

B The Effect of InU aaoi he Injections of Dyes on Local Staphylococcus: 
Lesions m the Leg — The lesions were produced m a pair of dogs by injecting 
equal amounts of wdiole staphylococcus culture into the subcutaneous tissue 
of the outer side of the hind leg The dogs were examined daily and tem- 
peratures were taken When the time came foi injection of dye, if there 
was any difference between the extent or degree of the lesion in the two 
animals, the dog showing the more severe lesion was selected for treat- 
ment The dog to be treated was prepared and anesthetized in the same 
wianner as in the preliminary experiments The abdomen was opened and 
the dye injected through the aorta into the iliac artery on the side of the 
lesion The first control dogs were not subjected to any operation With 
the last pair, however, the control dog was operated upon and saline was 
injected instead of dye The results of these tests are shown in Table 11 
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Table II 

Showing the Effect of Inti aaoi tie Injection of Dye on Local Infection 

Dog No 8844 Dose bacteria — s cc Time of treatment — 72 hours Dye solution 
used— gentian violet in buffered water Dose — S mg per kg Died fourth day Patho- 
logical findings at autopsy — (positive culture of hemolytic staphylococcus from perito- 
neum at time of injection of dye) Artery — thickened intima, broken internal elastic 
membrane Organs — Lungs — cedema Liver — diffuse hepatitis Spleen — miliary abscesses 
Kidneys — diffuse cellular infiltration Muscle necrosis and cellular infiltration Positive 
blood culture 

Dog No 8843 Dose bacteria — 5 cc Normal sixth day Autopsj’^ — not examined 

Dog No 8865 Dose bacteria — 5 cc Time of treatment — 72 hours Dye solution 
used — gentian violet in buffered water Dose — s nig per kg Died fifth day Pathological 
findings at autopsy — (positive culture of hemolytic staphylococcus from peritoneum at 
time of injection of dye) Artery — ^very little evidence of injury Organs — Lungs — 
oedema and exudate Pleural fluid, peritoneum and blood positive culture Liver — degen- 
eration around central vein Spleen — polymorphic infiltration Kidnevs — congestion and 
capillary hemorrhage 

Dog No 8864 Dose bacteria — 5 c c Normal twelfth day Autopsy — not examined 

Dog No 8890 Dose bacteria — 2 cc Time of treatment — 24 hours Dye solution 

used — gentian violet in buffered water Dose — 5 mg per kg Died fifth day Patho- 

logical findings at autopsy — Artery — thickened intima, active fibroblasts of early repair 
Organs — Peritonitis positive culture Blood culture negative Kidneys — cloudy swelling 
Liver and lungs congested 

Dog No 8889 Dose bacteria — 2 cc Normal ninth day Autopsy — not examined 

Dog No 8918 Dose bacteria — 2 cc Time of treatment — 24 hours Dje solution 

used — acnflavine in buffered water Dose — 5 mg per kg Normal eleventh dav 
Autopsy — not examined 

Dog No 8917 Dose bacteria — 2 cc Normal seventh day Autopsy — not 
examined 

Dog No 8928 Dose bacteria — 2 cc Time of treatment — 48 hours Dye solution 
used — acnflavine in buffered water Dose — 5 mg per kg Normal sixth day Died 
seventeenth day Pathological findings at autopsy — Artery — thickened intima , frayed 
out internal elastic membrane Organs — ^Liver — diffuse hepatitis and necrosis Kidnev 
and spleen — diffuse degeneration Lungs — ^lobular pneumonia 

Dog No 8929 Dose bacteria — 2 cc Normal third or fourth da> Autopsy — 

not examined 

Dog No 8953 Dose bacteria — i cc Time of treatment — 48 hours Dye solution 
used — acnflavine m buffered water Dose — 5 mg per kg Died eighth day Patho- 

logical findings at autopsy — ^Artery — thickened intima , loss of internal elastic membrane 
Organs — Liver — ^patchy necrosis Lungs — ^pneumonia and focal abscesses Kidnevs 

cloudy swelling Spleen — congestion 

Dog No 8954 Dose bacteria — i cc Normal fourth or fifth day Died twenty- 
sixth day Pathological findings at autopsy — pneumonia Tissues not examined 

Dog No 9093 Dose bacteria — i cc Time of treatment — 24 hours Dye solution 
used — mercurochrome in sodium bicarbonate Dose — 5 mg per kg Normal seventeenth 
day Autopsy — not examined 

Dog No 9094 Dose bacteria — i cc Injection solution used — normal saline Nor- 
mal tenth day Died seventeenth day Pathological findings at autopsy — distemper Tis- 
sues not examined 

The treated dogs in which infection was produced with 5 cubic centimetres of staphy- 
lococcus culture, died on the fourth and fifth day in spite of the dje therapy, while the 
controls recovered Of those dogs which had a smaller dose of hemolytic staphylococcus, 
one treated with gentian violet died on the fifth day and one treated with acnflavine devel 
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oped bloody diarrhoea and died on the eighth day The difference in the number of dajs 
that these dogs took to reco^er from the infection is striking In no instance did a 
treated dog return to normal before its control An average of eleven and three-tenths 
dajs were lequired for the treated dogs which survived to overcome the infection, and 
seien and two-sevenths days for the controls 

C TJic Effect of Injection of Dye mto the Femoial Aiteiy on the Local 
Staphylococcus Lesions in the Leg — The lesions were produced in the same 
way as m the preceding series The injection of dye was made on the desig- 
nated day following the development of the infection The femoral artery 
was exposed below Poupait’s ligament and the injection was made in the 
same inannei as in the aorta The control dogs were subjected to the same 
operative procedure as the tieated dogs, but normal saline was given instead 
of the dye The lesults are shown in Table III In none of the dogs was 
there obseived any cii dilatory disturbance m the leg suggesting thrombosis 
of the artery as a result of the injection At autopsy the intimal surface of 
the aiter}^ was always found to be smooth and the needle puncture was occa- 
sionally marked by a very faint brown spot In those specimens which were 
examined microscopically, a thickening of the intima was found without 
any loss of internal elastic membrane (See Fig i ) The operative wounds 
healed by pnmaiy union in all cases and there was no evidence of the 
infection having been aggravated by the operative procedure except in one 
instance m which, after treatment with dye, the infection increased and 
spread upward to the abdominal wall the day following the operation This 
dog was finally killed with chloroform and culture of the peritoneal cavity 
showed hemolytic staphylococcus aureus and bacillus coli The other dogs 
all survived The tieated dogs returned to normal after an average of twelve 
and two-tenths days, while the control dogs became normal after an average 
of five days, excluding one dog m which the ulcer resulting from the slough- 
ing of pait of the skin over the infection lefused to heal This dog developed 
distemper on the third day and died on the thirty-fourth day 

Table III 

Shozvtng the Effect of Infiaatfciial Injections of Dye Into Femoial Aiteiy 

on Side of Local Lesion 

Dog No 9119 Dose bacteria — i cc Time of treatment — ^twenty-four hours Dye 
solution injected— gentian violet in buffered water Dose— 5 mg per kg Appearance of 
lesion day of operation — leg swollen and hot, with discolored areas Normal, general, 
tenth day , local, twenty-second day 

Dog No 9118 Dose bacteria — i cc Time of treatment — ^twenty-four hours Solu- 
tion injected — saline Appearance of lesion day of operation — ^leg swollen, tense and hot 
Normal, general, seventh day , local, 00 Died twenty-fourth day 

Dog No 9167 Dose bacteria — i cc Time of treatment — forty-eight hours Dje 
solution injected — gentian violet in buffered water Dose — 5 mg per kg Appearance of 
lesion day of operation — leg swollen, hot, red and disabled Moribund sixth da> — 
(chloroformed) 

Dog No 9166 — Dose bacteria — i cc Time of treatment — 48 hours Solution 
injected — saline Dose — 5 mg per kg Appearance of lesion day of operation — leg 
swollen, hot, red and disabled Normal third daj 
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Dog No 9270 Dose bacteria — i cc Time of treatment — 24 hours Dye solution 
mjeeted— mercurochrome in sodium bicarbonate Dose — 5 mg per kg Appearance of 
lesion day of operation — leg swollen, hot, red and disabled Normal eighth day 

Dog No 9269 Dose bacteria — i c c Time of treatment — 24 hours Solution 

injected — saline Dose — 5 mg per kg Appearance of lesion day of operation— leg 
swollen, hot, red and disabled Normal sixth day 

Dog No 9190 Dose bacteria — 1 cc Time of treatment — 48 hours Dye solution 
injected — mercurochrome in sodium bicarbonate Dose — 5 mg per kg Appearance of 
lesion day of operation — leg swollen, hot, red and disabled Normal fourteenth day 

Dog No 9189 Dose bacteria — i cc Time of treatment — ^48 hours Solution 

injected — saline Dose — s mg per kg Appearance of lesion day of operation — ^leg 
slightly swollen, moderate disability Normal third day 

Dog No 9300 Dose bacteria — i cc Time of treatment — 24 hours Dye solution 
injected — acriflavme in buffered water Dose — 5 mg per kg Appearance of lesion day 
of operation — leg swollen, hot, red and disabled Normal ninth day 

Dog No 9299 Dose bacteria — i cc lime of treatment — 24 hours Solution 

injected — saline Dose — 5 mg per kg Appearance of lesion day of operation — ^leg 
swollen, hot, red and disabled Normal seventh day 

Dog No 9316 Dose bacteria — 1 cc Time of treatment — 48 hours D>e solution 
injected — acriflavme in buffered water Dose — 5 mg per kg Appearance of lesion day 
of operation — ^leg moderately swollen, slightly red, disabled Normal eighth day 

Dog No 9317 Dose bacteria — i cc Time of treatment — 48 hours Solution 

injected — saline Dose — 5 mg per kg Appearance of lesion day of operation — leg mod- 
erately swollen, slightly red, disabled Normal sixth daj 

DISCUSSION 

Our experiments demonstrate that small needles may be inserted into dogs’ 
arteries as large as the aoita and as small as the femoral without causing a 
thrombosis or an aneurism and without significant injury to the wall itself 
The concentration of dye as it reaches the site of infection depends upon 
the concentration of the solution and the speed of injection It is certainly 
considerably greater than when the d^^e is injected intravenously How much 
of the dye reaches the lesion in this concentration is problematical At most 
it can only be that poition which enteis the blood-vessels going to that focus 
and must be a very small part of that which is injected The larger portion 
passes into the tissues, is taken up by the endothelial cells, or passes over to 
the venous side Probably the laigest quantity passes over and behaves as 
if It were injected intravenously Ceitamly m our experiments enough dye 
passed through the peripheral capillaries to damage the liver and kidneys 
even when given in small doses 

Considering only that portion of the dye which enters the vessels lead- 
ing to the site of the infection, it is evident that where the pathways are 
clear some of the dye may be taken up by the infected tissues and come m 
contact with the organisms, while some passes through the capillaries and 
enters the venous side Also where the pathways are closed, as by throm- 
bosed blood-vessels, the dye cannot come m contact with the organisms in 
the tissues The question at once arises whether it is ever possible to bring 
any chemical into contact with bacteiia diffusely scattered through the tissues 
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as in cellulitis or localized as in abscesses An aiea of cellulitis might be infil- 
tiated with such a diug, hut it would seem that only the periphery of an 
abscess could he i cached The ideal drug sought by chemotherapeutists is, of 
couise, one which will not he held by any tissue nor cells other than the organ- 
isms which aie hein? 
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combated and one which 
will not he withdiawn 
from the cii dilation until 
contact IS made with all 
the available oiganisms 
It must ,fii St of all he read- 
ily diffusible thiough ca- 
pillai}’- walls and thecapil- 
laiies must be open for its 
entrance into them The 
chemical should not he 

one that will he fixed by „ ^ t-. > oo ♦ . 

tlSSU 6 *-CCiIs but OU the ^ of acnflaxme per kilogrim of bod> weight Focaf degen 

other hand should have a 

selective affinity for hacteiia ^Ve can only say that there is no evidence at 
hand that the d3^es used in these expeiiments fulfill these requirements Intra- 
arterial injection is theoietically better than intravenous injection because 
It delivers to the part affected the dye m “antiseptic concentration”, at least 

for one cycle That por- 
tion which passes over 
into the veins becomes di- 
luted in the same way as 
if it were injected directly 
into the veins, and much 
of it becomes fixed in 
organ tissues throughout 
the body Inasmuch as 
intraarterial injection may 
be done safely, this would 
seem to be the method of 
choice when a drug is 
found which will have 
some or all of the ideal physical and chemical propeities mentioned above 
It was of particulai interest to obtain a positive culture of hemolytic 
S'taphyhcoccns aniens in the pentoneal fluid of the dogs receiving the large 
dose of organisms m the leg The dogs which were injected with dye died, 
but the control dogs which were not injected with dye lived Although we 
cannot be certain that the control dogs had living organisms m the pentoneal 
fluid, it seems reasonable to think that they had, and may have survived 
because they were not subjected to the peritoneal trauma of operation as were 
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the treated dogs which were injected with dye It is supposd that the organ- 
isms entered the peritoneal cavity by lymphatic extension upward from the 
thigh In view of this result we were surprised to find that an incision into 
the tissues of the groin in the series of femoral artery injections did not result 
in a local infection at the site of injection The dosage of organisms in the 
latter series was, however, much smaller 

It is significant, we think, that not one treated dog in either series 
returned to normal before its control It is true that the dog with the 
worse lesion in every instance was used for treatment m order to favor 
the control, but there was not enough virtue in the medication to offset this 
handicap in a single case On the other hand, the results suggest that the 
medication may have been a factor m retarding the return of the tissues 
to normal, but of this we cannot be certain The lesions of the kidney 
and liver m the first group of dogs suggest that the dyes may, indeed, inter- 
fere with certain functions of the liver and kidney which are important for 
the resistance to infections in these animals 

SUMMARY 

1 Certain experiments have been earned out in an attempt to demon- 
strate the effect of the dyes mercurochrome 220-soluble, gentian violet and 
acnflavine when injected into the aorta or the femoral artery of dogs 

2 In a series of thirteen dogs these dyes were injected into the aorta 
after solution either m buffered distilled water or in 3 per cent sodium 
bicarbonate in concentrations of i/ioo and i/iooo and in dosage varying 
from I to 16 mg per kilogram of body weight The effects of the needle 
puncture and the dye on the artery and the dye on certain organ tissue were 
observed In no instance was there more than a trivial injury to the artery 
No thromboses nor aneurisms occurred No hEematomas formed In every 
instance even with the smaller doses there w^as some evidence of injury to 
the liver or kidney or to both, and with the larger doses there was extensive 
destruction of those organs when examined three to five weeks later One 
dog died within twenty-four hours of injection with mercurochrome 

3 In a series of fourteen dogs acute inflammatory lesions w^ere produced 
by injecting cultures of hemolytic Staphylococcus ainens into the subcuta- 
neous tissues of the leg In half of these dogs, the dyes were injected into 
the aorta in dosage of 5 mg per kilogram of body w^eight — tw^enty-four, 
forty-eight or seventy-two hours after the injection of the organisms In 
no instance was there any evidence of delay or inhibition of the infection 
in the injected animals Four of the treated animals died, while the corre- 
sponding control dogs, not receiving any treatment, survived The other 
treated animals required on the average eleven and three-tenths days to 
return to a normal condition The control dogs which were untreated 
returned to normal on an average of seven and twm-sevenths days 

4 In a series of twelve dogs acute inflammatory lesions w^ere produced 
in the same manner as in the preceding senes In half of these dogs the 
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dyes A\ere then injected into the femoral aitery on the side of the lesion 
In the SIX contiol dogs ‘^ahne was similarly injected One of the treated 
dogs died \Mth an extension of the infection One dog receiving dye and 
anothei receiving saline de\ eloped distemper Of the other treated dogs 
tliere was no evidence of any delay or inhibition of the infection The treated 
dogs reqinied on the aveiage twelve and two-tenths days to return to normal 
The contiol animals became normal after an average of five days 

COiXCLUSrONS 

1 Intraarterial injection may be accomplished in dogs without injuring 
the arter}^ significantly 

2 In oui experiments theie is no evidence that the intraarterial injection 
of the dyes, mercurochrome 220-solubfe, gentian violet and acriflavine, in 
doses of 5 mg per kilogram of body weight, given twenty-four to seventy- 
tv o houis after the local injection of organisms into the leg, in any way 
affects the course of a local experimental hemolytic staphylococcus aureus 
infection other than to prolong it 

3 The intraarterial injection of these dyes in doses ranging from i to 
16 mg pei kilogram of body weight is regularly followed by damage to the 
kidneys or liver vhich persists for a month or more 

4 With the failuie of this method of delivering the dye m concentrated 
form directly to the lesion through arterial channels, it could hardly be 
expected that intravenous injections of the same cjuantity would be efficacious 
in similar conditions 
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I^IYELOMA OF THE SPINE 

Donvld C Durmvn, MD 

oi S\rTN\w Micii 

iiioM Tin oiiTiioi rnir i)t\ ifjioN iiLMn tohd nobUTVL 

In a lecent aiticle, Ge^chictei and toDcIancl^ leview all the literature and 
summaiize the a\ailable data on all cases of multiple myeloma which have 
been lepoitcd since 1848 These authois give a fairly comprehensive review 
of out present knoM ledge of histoiy, etiology, clinical chaiacteristics, and 
tieatment of the condition In this papei I wish to report in detail another 
case of multiple myeloma, with pai titular ictcrence to the diagnosis of the 
disease as it attacks the spine The above authois do not emphasize this 
featuie Osgood and otheis have pointed out the difficulties in the ante- 
mortem diagnosis of mieloma of the spine, but none of them has given a 
\ei} deal conception of the ciiteiia upon which the diagnosis may be based 
From time to time dm mg the stud) of the case here leported, various 
diagnoses weie suggested b)^ the symjitoms and signs piesent The patient 
gaAC a hisloi) suggesting a dcgeneiative disease coveiing a six months 
period piior to coming tindci ohseivation His histoiy also suggested tubei 
culosis, and upon seveia! oicasioiis the chest hndings tended to bear out tiis 
diagnosis Theie was a pecuhai blood pictuie which could not be explained 
upon the basis of any condition of which we w^ere aw^are Interesting alteia- 
tion m the blood chem.sti) was also noted Theie weie never any symptoms 
refen ed to the long bones, pelvis or skull, and yet at autopsy these stiuctures 
were found to be widely .nva.led by tumor Because of the unusua l and 
appaiently misleading symptoms, the physical. ■'“'‘^7 “S'ca a id a ho- 
logical findings, it will be of inte.est and value to piesent the detailed hisloi, 

and laboiatoiy data 

C\si Rcout— A lh!s attack had been 

wcakncbs dating horn an acute dlness j These symptoms persisted 

characten/cd bj cough and pam m the ng unable to return to \\ork 

for SIX weeks The patient -- referable to an> 

He liad lost about seventeen ^ ^ recurring eruption on the arms and face 

other organs than the lungs, except < 

The rest of the past history and family history oitcrea 

the complaint ^ inqc There nas an exten- 

Physical examination revealed evi ence o percussion note o\cr 

sive follicular eruption over the upper ^vcrc dimimshcd 

the right lower chest was markedly imp rather numerous fine 

A few dry wheezing rales were tenderness m the right flank on 

subcrepitant rales over both bases 1 risrht The spmc reiealcd nornnl 

deep palpation but none over the the leucoevte count i\as 16.000, with 

clinical findings The temperature w i ner cent eosinophiles, 33 per 

a differential count of 57 per cent mononuclears L'rmaljsis reicalcd a 

cent small mononuclears, and 9 pe 
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few hyaline casts, red blood cells and a trace of albumin -The blood Wassermann 
was negative 

Because of the suspicious deep tenderness in the right flank, and the urinary findings, 
a kidney lesion was suspected Routine rontgenograms were found negative That 
portion of the ribs, spine and pelvis seen in these films appeared normal A cvs- 



Fig I — Showing marked osle all vertebne and definite narrowing of the tvelfth dorsal and 

s'-cond and third lumbar 


toscopic examination was a'l calibre strictures ' ■> 'n-et‘*rSr demoi 

The urologists were uncertaui ^ to the relation between ^ nndings ano 
patient’s sjmptoms 

Stereoscopic films of the chest gave evidence of a slight amount of fluid in the right 
costophrenic angle and of a tuberculous process in the left upper lobe The ribs 
appeared normal 
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As llio patitiil coiitimiLci iiiuki oi)>^tr\alion llic findniejs remained about the same 
Both ureteis weie’ dilated Urine tiom the kidneys did not contain pus and was 
negatne to cnituie on ordinar\ media At eaeh visit the leiieocytosis m the neighbor- 
Imod of 17000 jKrsisted m spite of clearing of the skin infection and apparent resolution 
of the chest pathologe 

About emht weeks aftei the oiigmal examination the piticnt was sent into the 

hospital on themedieal seieiee . 

with a recurrence of chest 
pain and eruption on the faee ~ ^ 

and arms, and with the uldi- ^ 
tional new semptoms of n 111- 
sea and \onnting The admis- 
sion temperature was normal 
but there was again a leucoc\- 
t o s I s of I S 000 with a high 
poh inorphonuclear count T he 
patient recened sMiiptomatic 
treatment and gradiialh im- 
prtned Xhout a month later 

he dc% eloped pain m the haek ' ' 

so sc\ere at times that he 
would fall to the fleior It 
was then that he first came 
under nn obser\ation I be- 
lies c the plnsical findings at 
that time were characteristic 
of nncloina of the spine, but 
I did not rccogni/e them Tlic 
patient stood m a slightls 
stooped position, the weight 
of the bods carried forssard 
on the balls of the feet, and 
the feet wide apart The spine 
svas practically straight, tlic 
normal anteroposterior curves 
being decidcdlj decreased All 
motions svere executed svith 
extreme caution and svere 


considerabl}’- limited and verv 
painful There svas tenderness 
along the losser dorsal and 
lumbar spine, both over the 
articular facets and directly 
over the spinous processes 

Rontgenograms of the ~ 

spine shosved a fusiform ^ig ^ 
shadosv about the level of the 
f'leven^h dorsal s^ertebra’ “■ 1 igesting the posa ^ 
c and ibj ormal I felt at th 


tumor in right fcmui 
“ force post niortcni 


Tr icturc 


vertebral abscess The 
iC symptoms and ph\ sic<il 


c and lb. ormai r xuie .xu x,. 

m- .gs warranted a uiagnosis of acute spinal ’ Accordmgls immobilmatioii 

not demonstrable by X-ray, might be strongly suspe 

of the spine in plaster svas advised and accepted by the patient comfortable 

Subsequent to the application of the plaster jacket the pa len ‘ 

A fortnight later the pain recurred with as much seventy as before Tiic 
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removed and the patient placed on a Bradford frame The following day he developed 
severe nausea, vomiting, distention and inability to pass flatus Peculiarly, the tempera- 
ture was normal but the leucocytes numbered 26,000, with 74 per cent polymorphonuclears 
The following day the leucocytes had risen to 3P,ooo, and physical signs of an acute 
lobar pneumonia and symptoms suggesting an early meningitis had developed The 



Jig 3 — Taken postmortem Showing widespread in\oi\ement of all bones Appearance of spine is 

typical Compare lateral view (Fig s) 

temperature rose to 103, the pulse was rapid and weak, but the respiralfphs were normal 
in rate 'Within four days the temperature had returned to normal, the above symptoms 
had all disappeared, but the leucocytes remained elevated Repeated studies of blood 
smears showed slight change in size, shape and staining qualities of the red cells, 
occasional stippling of the red cells, but never any abnormal white cells The color 
index was below i 

A spinal puncture done because of the suspicious cerebral symptoms, revealed a 
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tNpical pnrttic pold cur\c niul a positive Panch It will be recalled that there was 
no historj oi elimeal CNidenee of s^plll]Is and that the blood Wassermann was negative 
Blood clicniistn studies shoued a noii-proteiii nitrogen of 26, urea nitrogen 149, 
creatinine 15 sngni 91, phosphoius 336-408 and ealcinm 16 1 Unfortunately the 
importance of tlic alinoi mal caleniin and its possible relationship to the disease were over- 
looked and onh the single deteiinination made 

Eroni tins time on, the patients course was apparently one of gradual improvement 
with periods of relapse ni whieh he w is \er\ ill Roiitgeiiograms of the spine (Fig i) 



take,, about s,x tveeks after the or,g,„al o„cs, showed marked „arrow.„g of the uwer 

three lumbar vertebrte and of the last dorsal but ,io iiarrotving o t ie J ■ , 

lever nbs were uormal After a careful study of these fi ms > >‘“ 3 / “ 

was made on the basts of them Because of the expense the 

X-ray studtes oMie. enttre skeleton Bence Jones bodtes 

urine speemenSs^ftor examining every specimen voi e over a ci, j 

ri,e pa.,ent was then g,ven deep X-ray ,Lt of pan, and 

really remarkable A ter two exposures 1 ^ 

was able to leave the hospital two weeks la natieiit died two months later 

Of the subsequent history nothing is ^ p,,„ionary . as the 

at the county infirmary The terminal symp 
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cause of death was given as tuberculosis Fortunately I was able to have the body 
returned for an autopsy This was performed by Dr C Z Garber A resume of the 
important findings having a bearing on the subject of this paper follow 

Pathological Rcpoit — It is worthy to note that the lungs showed no evidence of 

tuberculosis, either old or 
recent Both pleural cavities 
were nearly completely oblit- 
erated by dense fibrous adhe- 
sions and the visceral pleura 
was very much thickened 
There was considerable 
oedema present 

There was no evidence of 
new growth in any of the vis- 
cera The liver showed only 
chronic passive congestion 
The spleen showed no gross 
evidence of pathological 
change 

The following dictation 
by the pathologist regarding 
the skeletal tissues is of par- 
ticular interest 

“Section through the ster- 
num shows a large central 
cavitj filled with very soft 
coarsely granular, pmkish-red 
tissue The ribs look to be 
smaller than normal Thej 
are broken and cut with great 
ease It is easier to cut the 
ribs than the costal cartilages 
The central cavities of the 
ribs are small They are filled 
with pinkish-red tissue The 
right femur and upper third 
of the tibia and fibula are re- 
moved III one piece and longi- 
tudinal saw cuts are made 
through these bones Exter- 
nally they are not remarkable 
except for the fracture at the 
lower end of the femur, which 
was made while handling the 
body The marrow cavity of 
the femur is seen to contain a 
very abundant amount of pink- 
ish-red, coarsely granular, soft 
tissue The cortex appears to be of normal thickness except at the ends of the bones, 
where it is thinned out to a mere shell This is most marked m the lower end of the 
femur in the region of the fiacture There is no new bone formation The area at the 
lower end of the femur shows the marrow cavity enlarged and occupied by a soft, mottled, 
pinkish-gray and brownish-gray tumor mass Section of the tibia shows the marrow cav- 
ity rather large and containing jellow adipose tissue and showing some mottling of pink 
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Section ol tlic fibula shows a small niairow cavitj which is ycllowish-pink m color 
Except for the upper ccr\ieal region the vertebral column is removed intact, the ribs 
bemc: cut easiK In means of an ordmarj knife The vertebral column is sawed m two 
and the bodies of the eeitebr.e are seen to be pinkish-red in color The bony trabecuLe 
ha\e lariieh been destroeed, and main of the vertebral bodies aie filled wnth soft, coarsel> 
itranular, pinkish-red tissue which is not much different from Inperplastic bone marrow 
in appearance The process of sawing through the vertebrd column is done very casib, 
showing the great loss of bone The intervertebral cartilages are intact 

“The skull IS easilv sawed through The calvaimm measures 5 to 6 mm in thiek- 
ness 1 liere is a huger amount ol pmkish-red marrovv-Iike tissue than is usually 
found There are no large definite areas of tumor Dura is not lemarkable Numerous 
sections of the brain show no ahnoinnliUes The posterior clinoid processes of tin 
'pbeiioid are much more e isilv broken than n usually the case” 

At this point It IS well to emphasi/e tlie fact that even though tluise parts of the 
femur, tibia and fibula which were removed from the bodv showed gross evidence 
of rather diffuse tumor involvement onlv the ends of those hones revealetl very definite 
X-rav evidence of the disease Rout ge nog rams taken post-mortem oi all the long bone 
showed ratlicr circumscribed areas of nrefaetioii near the epiphvscs 

Mtci oscopic .\'olc<: — Sections thiough the large mass of tumor at the lower end 
of tlie right femur show it to be composed of a network of rather small, definitely 
outlined, irregularly shaped cells with rather scanty bluish pmf staining cy toplasm often 
extending in the form of eielicate preicesses and fairlv large round o\ d nuclei which 
stain dark bluish-black or show chrom.itin in more open coarsely gr mular form A 
few mitotic figures are found There is a lace -like, delicate, fibrous, ci'iinectnc tissue 
stroma and the tumor cells appeal to grow out from it so that there is a suggestion 
of an alveolar arrangement Capiil tries containing red blood cells are occasionally 
visible in the stroma There is a little v,iriation in the size of the tumor cells and some 
have two nuclei A few red blood cePs are noted scattered among the tumor cells of 
certain areas but no nornioIiHsts arc identified Several narrow bone t’^abecula; arc seen 
with a good deal of rather loosciv woven connective tissue round about 

A section taken tbrougli the marrow at the upper end of the right femur shows some 
evidence of normal bone marrow structure in that Ihcic arc lioHow' spaces which aie 
judged to have formerlv contained fat There is a delicate fibrous connective tissue 
stroma which is more diffuse and shows no suggestion of alveolar arrangement There 
are some normoblasts and irregularly -shaped cells similar to theve described above except 
that they contain numerous small pink or bliush-pink staining granules klanv cells s 10 v 

lobulated nuclei 1 r 1 1 1 1 

Anotlier section Irani the upper end of the femur was made from a tcca ci let j oc 
Some of the cortical bone remains but it is much thinner than normal Bony traiecu c 
are numerous but smaller than normal Some normoblasts, giant cells, and ncutrop n ic 
and eosinophilic myelocytes arc seen, but most of the cells arc of the more cm ryonic ype 
Sections from the v^ertebrae show but little fat and the marrow ce s are ra le 
close together Myelocytes of tlie neiitrophile and eosinophile types, and a ra ler sma 
number of normoblasts, red blood cells, polymorphonuclear neutrophiles, eosmop 1 « 

giant cells are seen, but most of the cells arc of the more embryonic 
been described above They arc irregular m outline and vary soinew n i , 

have a moderate amount of bluish-pmk staining cytoplasm an ‘ ^ 

which are round or oval and have their chromatin m i granular ” 

Bony trabeculae are less numerous than normal and arc long an very 
some places they arc surrounded by a zone of fibrous tissue which looks 

.0. a .aca,c,«c. Moc. of 
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most areas the characteristic cells border directly and are sometimes seen to be invading 
the den'ie fibrous tissue of the periosteum 

Discussion — Geschicter and Copeland emphasize the fact that the distri- 
bution of the tumors m multiple myeloma is perhaps the most outstanding 
diagnostic feature of the disease These authors believe that there is multiple 
involvement of the ribs, sternum, or clavicles and spine in ninety per cent 
of all cases, and that in rare instances the disease may involve the spine only 
or the libs only Ewing ^ states that the ribs and sternum form the usual 
original sites of the disease and that the skull, femur, pelvis and humerus 
are less often involved and in the older named This is rather contrary to 
the idea conveyed by Geschicter and Copeland In a report of thirteen cases 
from the Mayo Clinic, Meyerding® gives the impression that the spine is 
rather often the seat of primary involvement 

While the evidence is inconclusive, it points to the primary involvement 
of the spine m the case here reported It will be recalled that at no time 
while under my observation did this patient complain of pain referable to 
any bones except the spine and ribs The chest pain was easily explainable 
on the basis of lung pathology, and repeated rontgenograms of the ribs were 
negative for signs of neoplasm Also m favor of the spine as the primary 
site of the growth was the widespread involvement of all the vertebrae m 
spite of protection from the effect which weight bearing and motion might 
have had in disseminating the growth 

The first and most outstanding symptom m all reported cases of myeloma 
was pain This may be rheumatic m character and rather indefinite at first 
It may be referred to the corresponding nerve root areas The pain is aggra- 
vated by movement or pressure and is subject to remissions and exacerbations 
In the above patient, the initial attack of pain was brought on by cranking 
an automobile and was of sufficient severity to completely prostrate him 
Geschicter and Copeland convey the idea m their report that m all cases of 
myeloma, back pain is characteristic, but they do not explain the mechanism 
of the pain The cases of myeloma with spinal involvement which have been 
reported have had back pain as a common symptom I believe this pain is 
due to erosion of the periosteum from within, by the advancing growth 
and to nerve root pressure accompanying the softening and collapse of the 
vertebras In the absence of definite spinal involvement back pain is difficult 
to explain 

The change m shape of the vertebrae mentioned above causes a progressive 
deformity of the spine This is the next most characteristic clinical sign of 
myeloma of the spine The stature may be actually reduced as in Paget’s 
disease of the bone The normal antero-posterior curves are changed as the 
vertebral bodies narrow As pointed out by Geschicter and Copeland, the 
deformity of the trunk leads to a characteristic habitus or stance with protrud- 
ing abdomen, and shoulders thrown back and the head forward, the feet well 
apart to give a wide base for standing 

The laboratory findings, while not particularly characteristic of myeloma 
of the spine, may be mentioned briefly as aids m diagnosis In the majority of 
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cases theic is a sccondai} an.emia The white blood cell and dififeiential 
counts piesent ceitain pccuhaiitics These aie discussed in detail by 
Geschictei and Copeland Suffice it to say heie that a leucocytosis has been 
piesent in Iw ent) -tin ce pei cent of lepoited cases and was explained 
ficquenth by the picsence of secondaiy infection In otheis it was probably 
due to the distinhancc in the bone maiiow The leucocytosis in oui patient 
uas ceitainly dispiopoi tionate to infection and fever It seems reasonable to 
expect some pathological change m the histolog)'^ of the white blood cells and 
in the count Caiefiil blood studies should be made m all suspected cases 

Ihe ])iesence of Bence Jones bodies m the uime, often looked upon as a 
classical sign of the disease has been noted as early as the eleventh week 
and as late as the fifth yeai They ma)'^ be piesent inteimittently or contmu- 
ousl} They sometimes appeal in show^eis similai to the appearance of casts 
m certain foims of nejihntis jMeyeiding** believes these peculiar bodies to 
be present in the urine of eighty per cent of cases They weic found m 
half the cases leviewed by Ewniig, but in the review of Geschicter and Cope- 
land in si\t}-fiAe pei cent I am inclined to believe that they aie piesent in 
all cases sometime during the course of the disease, but that they are diffi- 
cult to find Emerson states that in those cases m which Bence Jones 
piotem IS found m the uime, it is usually piesent m concentrations of less 
than one pei cent IMost patients wdiose uime contains Bence Jones bodies 
die in less than tw'O years One should not have to wait until these bodies 
are demonstrated to make the diagnosis of myeloma 

While Baetjer and Waters’’ state that myeloma is difficult if not impos- 
sible to diagnose by X-ray, Kolodny"^ and Meyerding believe that X-iay is 
the single most impoitant factor in the diagnosis The typical rontgenogiam 
of myeloma in all bones except the vertebra; resembles worm eaten wood, 
witli numerous areas of decreased density which vary in size and shape, 
most typicall}'^ seen m the skull (Fig 4) 

At this point it IS w’^ell to emphasize the numerous mistakes made in hos- 
pital and private iDractice, and freely admitted by various w'^ell-known men in 
the diagnosis of myeloma of the spine While these mistakes may not have 
had any appreciable influence on the outcome 01 progress of the disease, 
avoiding them may obviate useless treatment and lead to an earlier and more 
coirect prognosis The reasons for these errors are several First, the possi- 
bility of the disease is seldom in one’s mind when examining backs m ivhich 
lesions of the vertebras are suspected Other factors which lead to mcoirect 
diagnoses are the rarity of the disease, the scarcity of reports 111 English 
on the subject, and the peculiar clinical course and misleading physical 
findings Last, and most important, are the lathei confused ideas legardmg 
the X -ray findings 

Turner 8 states that the rontgenograms of his cases weie inconclusne for 
spinal pathology Osgood » makes the same statement m a report of three 
cases observed by him Gaube^o lepoits a case m which it w^as impossible 
to establish a correct diagnosis because the rontgen examination failed to 
reveal the true condition Reviewung the photographic copies of rontgeno- 
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grams accompanying the last three mentioned reports, and comparing them 
with those shown by Meyerdmg and Kolodny, and with those of this report, 
one finds them practically identical It seems that the typical X-ray picture 
of myeloma of the spine, that which has often been regarded as confusing 
and indefinite, is one of extensive rarefaction (Fig 3 and Fig 5) of the bone 
with flattening of the bodies of the vertebrae but not much narrowing of the 
mterveitebral cartilages The only other conditions which might present 
the same picture are the rapidly growing sarcomata arising from bone 
marrow However, these conditions would have other distinguishing features 
There should be no mistaking the diagnosis of myeloma of the spine in 
rontgenogi ams such as presented heie, and especially when combined with 
a peculiar history similar to the one given m this paper, and with the clinical 
chaiacteristics enumerated above 

The reason foi the peculiar appearance of rontgenograms of m}'eloma 
of the spine as diflfeient from other bones is possibly explained by the struc- 
tuie of the vertebral bodies, where the total amount of compact bone is less 
than in other parts of the skeleton Consequent!} the tumor is more rapidly 
destructive and infiltrating and finally rejilaces all the normal bone, leaving 
a very thin coitex 

SUMMARY AND CONCLUSIONS 

1 Myeloma of the spine is a rare disease, but one which should be kept in 
mind when examining for spinal pathology 

2 The clinical course and findings are rather definite The apparent 
indefiniteness of the clinical signs is itself typical 

3 The absence of Bence Jones bodies from the urine does not fireclude 
the possibility of the disease The presence of these bodies should serve as 
confirmatory rather than indicative evidence 

4 There is often a disturbance in the blood picture The blood should 
be carefully studied in all suspected cases 

5 The rontgenological findings are diagnostic 
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IX EXPDHIMIIXTM. OPLH \T10XS UPON CVRNIVORAL 

piTriT\in, poxs, \xn \ extral medulla 
Ih Arthur Joiix MeLean, M D 

oi Boston, M \ss 

MITIHIITIIUI ( VIIOT J 1 I I OW I MIOIUTOIO Ol htllf K llKSHIiCH, It Ml\ Allt) MH)!C O SCIIOOI 

In the couisc of ficquenl exiicnmcntal intiacranial operations during 
the past jeai, a Iransliuccal appioach to the enliie medioventral surface of the 
di-. ines-, met-, and nn el-encephalon has been evolved as a reliable survival 
proceduic. with a total moitaht} of ii pei cent foi the series and wnthout a 
single fatalitj m the last tw’clve of the seventeen opeiations Despite the 
exceeding \asculaiity of the basilai fossje the pioceduie is piactically blood- 
less when pioperh earned out The second, fifth sixth, and tw^elfth cranial 
nerves have been cut at tbeii souice undei direct vision, wuthout damage to 
closel} contiguous stiuctiiics and many hypopbysectomies have been done 
It IS not impiobable that a visually conli oiled attack on the seventh-eighth 
ner\e complex could be accomplished •’ 

Knowledge of the pituitaiy body has recently been extended (Camus and 
Roussy'*) by the use of a moie exact operative approach (Bailey and 
Bremer-, Daiicl} and Reichert*) A fai -reaching hypothalamic (probably 
tuber cinereum) s}ndiome has been extiicated wulh seeming definiteness from 
the hypopituitary complex desciibed by Cushing'^ The development of 
experimental opeiative piocedures has been sketched by Bailey and Bremer^ 
Geinelh,® and later Aschner.^ w^eie the first to employ successfully a tians- 
buccal loute to the hypophysis Aschner's operative methods enabled him 
to obtain results wnlb only slight incidental injury to the tuber cinereum His 
series of seventy-nine operations comprised sixty-three total hypophysial extir- 
pations and sixteen partial Tabulation of these reported total extirpations 
shows that about 17 per cent died within the first three days (two instances 
of intentional tuber cinereum injury included), presumably of acute operative 
sequelae, an additional 20 per cent died during the first month, often of 
disteinpei but also m about 12 pei cent of the cases because of “palatal 
dehiscence and pneumonia” Dandy and Reichert’s series of thirty-one dogs, 
in which a transtempoial procedure was used wnth puncture of the interpedun- 
cular cistern and a “hanging hi am” posture, had an immediate opeiative 
uiortality of 16 per cent 

In 1923, Pollock and Davis ® described an operation for transbuccal 
approach to the basilar artery, their experiments were acute, no preparations 

lateral column nerves of the medulla are more readily exposed by a posterior fossa 
V cerebellar”) exploration The third and fourth nerves, and prepontine hypothalamus 
3ce more readily approached by a modified transtemporal route 
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TRANSBUCCAL APPROACH TO THE ENCEPHALON 


Opel at 10)1 — llic cla\ of operation the animal has no food Ansesthesia may be 
induced bj either (1)90 nig /kg chloralose (warm i per cent aqueous solution) intrave- 
noush immcdiateb before operation, preceded b.\ 15 mg morphine and mg atropine 
subcutancoush , or (2) 2 cc/Kg fresh paraldehjde by stomach tube ninety minutes 
before operation, the paraldehjde being preceded one-half hour by 30 mg morphine and 
06 mg scopolamine subcutaneoush , or In (3) 50 mg /kg amytal iiitraperitoneally forty 
minutes before operation , the 
anresthctics arc named m 
order of their preference 1 lie 
anaisthctircd animal is placed 
on Its back on the table, and 
the lower two rods of the gag. 
protected bj rubber tubing 
arc placed just back of the 
canine teeth of the upper 
and lower jaws, a hea\\ silk 
stitch is placed through the 
tip of the tongue, which is 
draw'll snuglj forward and 
fastened to the upper rod The 
animal is gaeaged wntli 01 
gm/kg of hexamethj lena- 
mine Mouth is washed with 
saline cotton, and the entire 
buccal caMtj, pharjnx, and 
gingnaj painted with i per 
cent aqueous mercurochroinc- 
220 , tongue and floor of mouth 
painted as w’cll with sterile 
liquid petrolatum A dressing 
table IS placed as shown in 
Figure I, and the mouth is 
draped w'lth four tow'cls as 
show'n in Figure 2, the corner 
towel clips conveniently catch- 
ing the gag rods The rest of 
the field is protected with 
sterile sheets A gauze sponge 
damp with saline is placed in 
the roof of the mouth 

The soft palate is incised 
Its full length, leaving % to 1 
cm of Its posterior border 
intact The posterior palatine 
arteries are caught for a few 
nioments with heemostats, 





Fic 2 — Operatue field m transbuccal operation The dog is 
lying on his back lower jaw is in upper part of illustration, 
upper jaw and nose are covered by drapery of lower part of illus 
tnted field The soft palate has been split and retracted laterally, 
as has also the nasopharyngeal mucoperiosteum Tongue, epiglottis, 
and tonsils are in upper part of illustration Hard palate is cov 
ered with a gauze sponge The hamulate processes, Eustachian 
orifices, intersphenoid suture, craniopharj ngeal tract emissary 
vein, and occipitosphenoid suture are shown, the nasopharyngeal 
incision extends posteriorly to the midline dimple which marks the 
muscles originating from the porous occipitopetrosal ridge Rela 
tions art shown as seen by the operator’s oblique view 


but do not ordinarily require ligation When the incision has first opened into the 
nasopharynx, it is quickly completed, and a moist cotton pledget with a silk thread 
attached is placed in the nasopharynx for tainponage at the border of the hard palate, to 
prevent oozing blood from collecting about the conch® and giving a post-operative nasal 
discharge Guy sutures catching both layers of mucosa are placed midway on either side 
of the incision for lateral retraction, and fastened to the drapings Several small bits of 
palatal muscle are clipped free, and saved on gutta percha tissue for use later in hemo- 
stasis , these should be taken early in the operation before there is possibility of unsterility 
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The exposed nasopharynx is irrigated with saline (which is removed by suction), and 
painted with i per cent mercurochrome 

Several landmarks are now in view (Fig 2) The hamulate processes of the os 



Fig 3 — Composite \ie\\ of inferior and superior surfaces of 
the basilar plate of the canine skull These relations must be con 
stantly in mind The inferior (extracranial) surface is sho^^n in 
outline, the superior (intracranial) surface is in halftone Fig 4 
labels import mt landmarks Rostrad to the posterior clinoid proc 
esses lies a completel> avascular area through which the pituitarj 
body may be approached, this area has an abundance of land 
marks — the hamulate processes, intersphenoid suture, and cranio 
pharyngeal emissary vein mark its anterior border, and the occi 
pitosphenoid suture its posterior border, laterad to the avascular 
area are the cavernous venous sinuses v\hich meet underneath the 
posterior clinoid processes to form the circular sinus Behind the 
posterior clinoids are the treacherousl> variable inferior petrosal 
sinuses 


palatmus are sometimes seen, 
and are always palpable, be- 
neath them in the operator's 
view are the slit-like orifices 
of the Eustachian tubes 
In the midlme posteriorly is 
the lambda-shaped dimple 
which marks the origins of 
the scalene-rectus capitis 
groups, and laterally under- 
neath these the unmistakable 
t\ m pan 1C bullje are palpa- 
ble About 1 5 cm back 
of the tj mpanic bullas the 
foramen magnum can be 
palpated The midline inci- 
sion in the nasopharyngeal 
mucoperiosteum is placed wnth 
reference to these landmarks 
The hamulate processes 
almost im mediated overlie 
the intersphenoid suture which 
marks the anterior end of the 
avascular area of the sella 
turcica (Fig 3 ) Just back 
of the Eustachian orifice 
IS palpable the ts mpanic 
bulla’s bony spicule pro- 
tecting the carotid, this 
almost exactly overlies the 
occipito-sphenoid suture 
which marks the base of 
the posterior clinoid proc- 
esses , a few millimetres back 
of this suture also is the 
crotch of the lambda-shaped 
dimple mentioned above The 
midportion of the porous 
ridge of the os occipitale from 
which arise the muscles medi- 
all} overlying the t} mpanic 
bulire marks the cephalic bor- 
der of the pons and the poste- 
rior edge of the treacherously 
variable inferior petrosal \e- 
nous sinus running in the dura 
(Fig 5 ) This venous sinus 
sometimes, however, extends 


as far posteriorly as the stylomastoid tubercle from which the M biventer originates 
A 3 to 4 cm midline incision is made in the mucoperiosteum, and a periosteal ele- 


988 



IR\\sni(T\L APPRO \cn lO THE ENCEPHALON 


1 or hccrum 


TMiiinntc liulh 

L\t 111(1 Hint 

Cirotid ciinl 

Miiidihiihr 

irticiihtiou 

Bniu Biisticli 

Himiihtc 

(iro-t'.s 


Os<;iilicnoid 

1 C lilt 



1 nniiien 
nngntim 


Stjlonnstoid 
fonmen(N \ii) 

Occipito 

pctrosil 

ridge 


• Os occipitnk 


, Occipitospbe 
noid suture 
, O'" sphenoid 
lie po t 

• For omIc 


• Eniissiij rein 

- Intcrsplienoid 
suture 

• Ob pterjgoideiis 


Po tenor edge 
of h ird 
pihtc 


5 or liccrum 

Betroiia hone 

Trigeni cam! 

Post cinioids 
Car ernous 
sinus 

A-riscuIir 

irei 

Odjitil fissure 
Chnsnntio 

ocpiession 



^ Foramen 
nngnum 


.• Bonj tento 
mini (dotted 

, Transverse 
sinus 

, Int acoustic 
meatus 


, Inf petrosal 
sinus 

. Occipitocplie 
noid suture 

' For ovale 


Foi rotundum 
< Sphenoid crest 


“ For opticum 


4 — Key drawing for Fig 3 The upper half of the drawing labels structures of the inferior 
o' skull, shown m outline m Fig 3 The lower half of the drawing labels the structures of 
no superior surface of the basilar plate of the skull, shown in half tone in Fig 3 
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vator used to free this from underlying bone On the care with which this is done 
largely depends the success of the operation, no rent should be made, for this layer must 
be later sutured back intact, if possibility of meningitis is to be avoided A second pair 
of silk guy sutures is placed in the free edges of the mucoperiosteum and gentle adequate 
lateral retraction obtained The exposed bone is sluiced with saline The mtersphenoid 



Fig 5 — Semidiagrammatic view of inferior surface of the 
canine skull (rihite), showing location of venous sinuses (stipple), 
and relations of under surface of the brain (black) 


suture and the occipitosphe- 
noid suture are easily seen, 
between these two, and just 
back of the mtersphenoid su- 
ture, lies a small emissary 
vein from the bone, probably 
marking the obliterated crani- 
opharyngeal canal , this small 
persistently oozing point will 
at first be an excellent land- 
mark, for I have never failed 
to observe it in any animal 
operated upon If the pontine 
region is to be attacked, the 
mucoperiosteal incision is 
more posterior, and the mus- 
cles are freed laterally from 
the porous parabullal ridge 
The basal plate of the 
skull IS attacked with a 3 mm 
dental burr, outer table, dip- 
loe, and inner table being re- 
moved, the intervening plate 
at the sella is about 4 mm 
thick in the average dog, in 
the midline back of the occi- 
pitosphenoid suture it is usu- 
ally onlj' 2 5 mm thick, but 
laterally near the bullie it maj 
be lo-ii mm thick, and it 
may be necessarj to use 
gouge and mallet in cleaning 
out the extreme posterolateral 
corner Since the dural venous 
sinuses immediately underlie 
the inner table, good control 
of the burr is necessarj The 
final paper-thin flakes of inner 
table maj' be removed with 
probe, curette, or forceps The 
nasal border of the perfora- 
tion should be shelved toward 


the operator, to afford more working room and a better view An injured venous sinus 
may be controlled by packing, suction, and ultimate manoeuvring of a piece of muscle over 
the tear, but prevention is to be preferred to the tedious minutes necessary for this haemo- 
stasis The field is kept clean by sluicing with saline Shining dimly through the exposed 
dura the edges of the venous sinuses can be seen and gross subjacent structure identified 
When haemostasis is absolute, the dura is opened with dural hook and dural knife 
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In hjpopluscclonncs it is wtll to lonicniiior that m the dog and cal the lateral cavernous 
sinuses do not meet antcriorh Ihnuch the\ do postcnoih, and that therefore the incision 
should err in Icncth rostrad rathti Ih.in caudad Ihc iciersc is true for pontine 
exposures 111 the neighborhood of the inferior petrosal sinus, as reference to Figures 3 and 
5 will show In maUiug these postcnni incisions care should be taken not to injure the 
basilar arlcrv and its braiithcs, winch he ininicdialclj under the dura wutliin the pia- 
arachnoid It is frequenth neccss.irs to open the arachnoid to identify completely the 
point of origin of a nerve, for those m the posterior fossa often have a 4 to 10 mm 
cxtraincdullar.v course lieforc heeoming invested vvilli arachnoid sheath The preferred 
incision m the dura is linear, ^ 
but if neccssarv it can be i 
made triangular or stellate I f ' 
opcr.ativc procedures tlirougb 
tlic dural opening extend be- 
jond thirtv to fortv-five min- 
utes the danger of mcmiigilis 
IS appreciahh increased 

The go.il accomplished 
the bonv defect is packed vv ith 
a moist mcreurocliromc pattie 
which IS withdrawn just bt- 
fore the final suture is placed , 
in the mucopcnosicum The 
intact mucopcriostcum is ; 
closed complctclj with three | 
interrupted sutures of double- I 
zero plain catgut, using the 
smallest sire ()^-iiicli curve) 
needles The soft palate is ' 
closed in tlirec lajcrs with | 
interrupted sutures of black j 
silk, the nasal tampon being ! 
withdrawn just before com- | 

pletion of the first la>er The [ 

m 1 IS again gavaged VVltll j*jq q — Composite \iew of inferior ind superior suffices of 
0 1 gm /kg hexamethx lena- Uisihr plitc of the feline skull The inferior (extracranial) 
^ - * surface is shown in outline, the superior (intracranial) surface is 

in me, a net removed to a in haU tone In operating these relations must be constantl> m 

warmed, blanketed cage The 

duration of the average transbuccal operation is about two and one-quarter hours, of 
which probably three-fifths is used for exposure, a fifth for the operation proper, and a 
fifth for closure 

"Ihe points of this operation are (i) an anatomically controlled approach to 
structures of the base of the brain through a field of potential extreme vascularity (2) 
conservation and exact reapproximation of the nasopharyngeal mucopenosteum, which 
interposes an intact physiological membrane as a bar to infection of the meninges (3) 
avoidance of post-operative nasal discharge, favoring infection, by light tamponage of 
oanaj (4) anatomical closure of soft palate m layers, conducive to proper healing and 
creby avoiding improper swallowing mechanism through dehiscence of the palatal 
wound, With the danger of late post-operative aspiration pneumonias It is not good sur- 
ffica theory to plug the bony defect with dental compound or bone wax , an unintentional 
s ration of the extent of foreign body reaction which such material may cause is given 
e first necropsy report below Necropsy report of one of the two fatal cases is also 
givem and finally the findings three months after a successful operation 

Lase I Dog D-ti , 22 kg American bull Transbuccal section of left sixth nerve 

991 




ARTHUR JOHN McLEAN 


2 mm from pontine origin, December 24, 1926 “As final part of bone plate was 
being burred away, drill caught in dura at posterior border of opening and made a i 5 
mm triangular tear in dural wall of inferior petrosal sinus A fair amount of bone 
wax was placed between the bone and dura posteriorl3 before relations were clear When 
source was discovered, stopped bleeding with muscle, and dug out as much bone wax as 
possible, but think a fair amount still remains ” Uneventful recovery , dog friskj and 
symptom-free the following day Ncaopsy, Februar3'' 12, 1927 “Left crus tightly 
adherent to petrosal ridge near midline, dissected free carefully Proved to be largeh 
due to a fibrous foreign-bodv reaction around a pellet of bone wax The left inferior 
petrosal sinus was completely plugged with bone wax, encapsulated 1)3" a neo-membrane, 
and this extended forward on the left to the posterior leg of the circular sinus, where 
pressure absorption of the cancellous bone had made a deep erosion m the basal plate of 
the skull, so that only 1 0-1 5 mm of porous bone remained above the nasophar3 ngeal 
mucosa, this was about five or six mm diameter, and was at first taken for a misplaced 
operative bony opening, but lateral dissections behind the petrosal ridge show'ed the 
operative bon3 defect almost complete^ closed and reossified except for a small smooth- 
edged opening about 2 mm diameter (original opening 10 x 6 mm )" 

Case II — Dog D-12, 13 kg Collie Transbuccal section of left sixth nerre, Novem- 
ber 30, 1926, post-operative meningitis “Opening was placed too far anteriorh, and 
on attempting to open dura, the petrosal sinus w'as encountered repeatedl3 hsemostasis 
quite difficult, but maintained After tw’O and three-quarter hours a bit of bone was 
taken w'lth straight rongeurs, more posteriorl3 and laterally, undermining the st\lomas- 
toid tubercle Dural incision was made here and ultimatelv proved to be over the left 
middle of the pons, not as far laterally as usual On depressing the brainstem to the 
right, the sixth nerve was seen A long right-angled dural hook knife was inserted under 
It m an attempt made to cut it w’lth right-angled scissors, which failed The nerve was 
therefore partialb cut through and partialh avulsed with dural hook knife Naso- 
phar3 ngeal mucoperiosteum closed intact except for i 5 mm tear on left anteriorh 
Duration four and one-half hours ” The muscle used for haemostasis was biventer, taken 
about one and one-half hours after incision of the mucoperiosteum The dog reco\ereJ 
from anaesthetic, was erratic, thirst3, and later -vomited, eighteen hours after operation it 
became unconscious, head retracted, neck stiff, legs straight out, had Biot’s breathing 
W'lth h3pernoea, exitus four hours later Ncciopsy, December 2, 1926 ‘Nasophar3n- 

geal mucosa over occipital bone has stitches intact, good approximation a few small 
placques of fibrin 2 x ^4 mm in size are over the incision On removing stitches a small 
amount of thin slightly glairy turbid fluid is found m bony operative defect, and a 2 mm 
fungus cerebri When calv'arium, hemispheres, and cerebellum are remov'cd, a thin 
sheet of clot is found about and below the cerebellum at the right side of the incisura 
tentorii, extending caudad down to vagal roots, across v'entral aspect of medulla, and a 
short distance anteriorly on the left The surface of the cerebrum is slightly reddened 
and there are a few whitish streaks under the pia in the frontal sagittal conv'olutions 
the pia IS ever3'where slightly injected, and the cerebrospinal fluid m the lateral ventricles 
lb slightly turbid ’’ 

Case III — Dog E-7, 26 kg Dane mongrel Transbuccal 113 pophj sectomj May 4, 
1927 “Suture between anterior and posterior ossa sphenoidea easily identified, a 
4 mm opening just posterior to this drilled m midline, edges of opening made perpen- 
dicular with small curette Circular sinus seen m left lateral border and avoided 
Dural base of sella incised stellatelv with right angled dural hook knife Anterior lobe 
I outed into defect and was removed m tvv'O bites vv'ith curette forceps , no bleeding , 
sucker constantly , moderate amount of cerebrospinal fluid Posterior hypophj'sial lobe 
seen still attached posteriorly, and was curetted out piecemeal , tenaciousl> adherent at 
dural attachment near clmoids Sella seen by direct inspection to be entirelj" drj and 
empty Probably 2 to 3 c c blood lost m removal ’’ Dog used repeatedly for tiration of 
oxvtocic substance in blood dial3sate Ncciopsy, August 10, 1927 The peri-infundibular 
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region was loosth adlicrtnt to the dura 1)\ filnn w'lsps, the dura w’as “adherent deeply 
into tlie pit of the healed hoin operatne e\ca\atioii ” which w'as “so firm that a probe 
could not pierce it, with considerable force” 

SUMM \RY 

A dcsciiptioii of a iclatnely a^ascula^ expenmental tiansbuccal approach 
to the base of the biain of caimvoia is given, winch necessaiily avoids damage 
to contiguous neuiological stiuctuies, and which has a considerably lower 
inorlalit} latc than ain pioccduie heietofoie desciihed appioaching this 
region (Aschnei, 29 pei cent , Dand} and Reichert, 16 per cent , present 
operation, 11 jiei cent, the final twelve operations of this series having 
negligible moihidit} and being without a single fatality) 
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PLASTIC SURGERY ABOUT THE EYES/ 

By Adalbert G Bettman, M D 
or PoKTiiAAD, Onr 

This paper is intended to present several types of conditions occurring 
about the eye which may be treated by the general suigeon This paper is 
further circumscribed in that it does not pietend to be a consideration of all 
the many and varied conditions it might be made to include 

Not an inconsideiable proportion of suigery about the eye consists of 
removing conspicuous scars and replacing them with minimum scars (Figs 
I, 2 and 3 ) All scar tissue must be excised widely until good skin edges 
can be bi ought together without tension and in slight eversion, undercutting 
the edges when necessary Having earned out the propei technic, the mini- 
mum scar will result What the minimum scar for an}^ particular patient 
IS, then depends on the healing jiowers of that patient 

In all plastic surgery, and in fact in all surgery, the tissues must be 
treated kindly Traumatism of the edges which are to be brought together 
make impossible the obtaining of the minimum scar I have found it unnec- 
essary to use f 01 ceps of any kind on tissue which is to be left in any opera- 
tion, except to pick up vessels 

When the edges of wounds aie crushed with hajmostats or are picked up 
with tissue forceps, mouse-toothed or otherwise, there results a definite 
injury Every scar is the tombstone of an injury, therefore the necessity of 
avoiding even slight traumatisms and develoj^ing a technic which will put 
this into practice 

When It IS necessary to pull tissues about it had best be done from the 
under-surface with sharp hooks When these are insufficient, pierce the 
tissue back from the edge with a fine-pointed instiument, as a hook or towel- 
clamp, rathei than apply crushing instruments 

The next most important pi inciple m plastic surgery, second only to treat 
the tissues kindly, is, do not merely approximate wound edges, bring them 
into exact apposition In the approximation of wound edges they are brought 
together approximately, neaily, but when the edges are bi ought into exact 
apposition, they are placed m the best possible position for healing Every 
surgeon has noticed that portions of wounds heal quicker and with nicer 
scars than othei paits of the same wounds The edges which heal most 
rapidly and which produce the least scar are those which have been placed 
111 exact apposition With the edges in exact apposition there are no gaps 
to be bridged and the minimum scar formation is required to hold the edges 
together Wound edges can be held in exact apposition by the careful placing 
of the necessary number of sutures Use sutuie material an d needles as fine 
* Read before the King County Medical Society, Seattle, Wash , March ip, 1928 
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Fig 1 — \ cnr rtsultiiin from Itciliiip: of n woinui with 
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Fig 4 — Shows result of the absorption of fat from 
about the upper and lower hds following loss of an eje 
Corrected by transplantation of fat from thigh 
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as the nature of the work will allow The needle should be inserted at a 
right angle to the surface so as to produce a minimum destruction of cells 
Bring the skin edges together to appose, not only the skin itself, but the 
tissues directly underlying 

There must never be tension on the stitches holding the edges together 
Tension must be relieved This may be done by uniting the subcutaneous 
tissues with catgut, or by figure-of-eight sutures of horsehair so that the 
deeper loop brings the edges together 

It IS often necessaiy to relieve tension by placing deep mattress sutures 
of silkworm gut beyond the line of union These may be tied over buttons 
inverted When buttons are applied in the ordinary manner the maximum 
pressure occurs in the area directly surioundmg the suture, but when prop- 
erly selected buttons are applied, upside down, this is not the case The 
buttons used are the ordinary bone underwear buttons, free from sharp 
edges, and having a depression immediately surrounding and including the 
stitch-holes When these are applied in this manner the maximum pressure 
IS at a little distance from the stitch-holes There really occurs a protrusion 
about the stitches so that when the sutures are removed the conical projec- 
tions retract to the level of the surrounding skin It is not necessary to tie 
tension sutures real tight They should be tight enough to just relieve 
the tension 

It should be the aim to produce in every surgical procedure not only a 
minimum scar, but an artistically healed uound It is surprising hou small 
the scars may be made and how difficult they may be to find when the technic 
gives due consideration to the various points involved During healing 
wounds must be held quiet, for otherwise the pulling and movement of the 
edges on each other will pioduce larger scars Keloids are the result of 
tension on the wound edges, plus movement, plus the healing powers of the 
patient The formation of these disfiguring scars may be minimized by 
attention to proper details While scars are usually invisible no patient should 
be told that they will not be the one to have a larger scar, due to conditions 
within the patient himself 

An otherwise nice-appeanng scar may be disfigured by cioss-marks, the 
result of leaving sutures in too long Sutures are placed for the purpose of 
holding the tissues together until healing has taken place, and as soon as this 
IS accomplished, they had better be removed carefully In a recent paper 
the author discussed the production of the minimum scar in detail f 

Practically all operations in plastic surgery may be performed under 
local aneesthesia, using usually one per cent procaine (novocaine) with five 
minims adrenalin solution per ounce The youngest patient on whom I have 
used it was a girl of four years, and the oldest, a man of eighty Talking to 
patients more or less continuously during all operative procedur es and encour- 

t The Minimum Scar Bettman, A G , Medical Sentinel, Portland, Oregon, April, 

1926 
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aging them to reply allays their fears and gams their cooperation Occa- 
sionally a patient drops off to sleep during the operation 

Thiity minutes pievious to the beginning of the operation, the patient is 
given a hypodeimic of one-sixth or one-fourth gram of morphine and one- 
one bundled and fiftieth gram of atropine, and by mouth one and one-half 
glams isoamylethyl baihituiic acid (amytal) The amytal is given because 
less anaesthetic is i equired and the patient is not nervous, but most important 
of all IS the pioperty the barbitals possess of blocking the toxic effects of 
the local anaesthetic, also amytal acts very quickly 

Having assuied the patient that the operation will be done painlessly 
always announce before the needle is inserted the first time that it will be 
felt else the confidence of the patient may be lost 

The loss of an eye with its unfortunate deformities, is a serious handicap 
to an}'- patient When an eye is lost as the result of disease or injury, there 
may oi may not he injuiy to the surrounding soft parts (Fig 3 ) When 
an eye must be sacrificed it is important, in order to obtain a subsequent good 
appeal ance in the -wearing of an artificial eye, that the muscles be properh 
taken caie of The}' must be sutuied to those which aie opposite to them, 
anatomically and functionally, across the wound and not to those adjacent 
The internal lectiis must be sutuied to the external rectus, and the superior 
rectus to the inferior lectus, iirespectne to the type of operation otherwise 
It is only w hen this is done that the maximum amount of mobility of the 
artificial eye is obtained Caie should also be taken to provide a sufficiently 
large cavity with depth and height enough to hold the prothesis in position 
As the lesult of the loss of an eye thiough injury, it may happen that 
theie has been destruction of large amounts of mucous membrane and other 
tissues or that the mucous membrane is so lacerated that when healing has 
taken place, the cavity is either too small to hold an artificial eye or is badly 
shaped (Figs 4, 5 ) In the primary suturing of such an eye socket, it 
is necessaiy to bung the edges accurately together, for here, as elsevhere, 
surfaces not covered by epithelium heal by scai formation and contractures 
When a conti acted socket is present it is necessary that it be reconstructed 
In reconditioning a socket, the tissues underlying the mucous membrane 
usually must be removed over a wide area, superiorly, mfeiioily and laterally 
and the mucous membrane carefully'^ sutured However, this may not be 
sufficient, foi, if allowed to heal thus, the original inadequate cavity may 
recui To prevent such an unfoitunate result, hold the mucous membrane 
up and down and out against the depths of the socket This is accomplis le 
by a very simple method Having piepared the carnty and sutured the mucous 
membiane to give the maximum relaxation, a piece of dental modelling wa 
is molded to fit the cavity and being sure that it fits well into the recess ^ 
the eyelids are sutured together over it This model, in addition to 01 
the mucous membiane against the walls of the cavity, allows the eye i 
be held m an ovei -coi rected position until healing has taken place 
It sometimes happens that theie is not avadalile sufficient mucous 
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Fig 9 — Shallow deformed eje socket 


Fig 10 — Artificnl ejemphcc The ccdenn of the lids 
bid not entirclj subsided when picture was taken 



Fig II — Heavy disfiguring pouches under ejes 


Fig 12 — After evcision of crescent shaped piece of 
skin from lower lids 
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brane to line the proper-sized socket It is then necessary to provide epi- 
thelial lining for that portion which is deficient This may be done by means 
of a Thiersch graft, laid over and held in place by a model of dental wax, 
a stent In cutting such a graft a suitable razor is imperative | 

There is no reason why mucous membrane obtained from the prepuce 
cannot be used to supply such a deficiency The writer has not had an oppor- 
tunity to use this source of supply for this purpose, but has used it to stent- 
giaft mucous membrane into the mouth to restore the sulcus between the 
lower lip and the inferior maxilla below the teeth with an excellent result 
A defoimity which produces more mental effect than it seems to war- 
rant and which is present in so many patients who have suffered the loss 
of an eye, is the absorption of the supra- and mfra-orbital fat (Fig 4 ) 
Patients seem to have a greater aversion for this hollow-eyed, cadaverous 
appearance than foi many other major defects This unsightly condition 
can be corrected by the transplantation of fat from either the abdomen or 
upper pait of the thigh I have used both but prefer that over the fascia 
lata, as it is firmer, readily obtained, and the resulting scar cannot be mis- 
taken for evidence of a previous abdominal operation 

Incise the skin away from the position that the fat is to occupy and with 
a long-bladed, narrow, lather small scissors, make a tunnel that maps out 
the entire area to be filled A piece of fat is prepared of such size that 
when placed 111 position the defect will be somewhat over-corrected The 
wound free from oozing, is closed carefully and a pressure dressing applied 
After healing has taken place, there is absorption of a portion of the fat, 
usuall}'’ about one-third, wdnch fact must be taken into consideration Fat 
may also be used to fill defects m the frontal region, resulting from opera- 
tions on the frontal sinuses or from loss of tissue through trauma 
or otherwise 

Transplanting a muscle to give motion to a paralyzed or muscleless ej^c- 
hd IS an inteiesting procedure The temporal muscle is used, detaching 
above a stiip one-fourth inch wide, leaving it attached below and suturing 
the free end to the eyelid, after passing it through a subcutaneous tunnel 
Wrinkles, bags and folds, the superabundance of skin of the upper and 
lower eyelids, which give the appearance of age, or woise, of premature age 
(Figs 7 ) 8) It ^rid 12) may require attention Such evidences of increasing 
age, of course, do not make their appearance suddenly, yet there comes a time 
when the realization of the disfigurement is brought home to the patient m 
such a way that the removal of the circumstantial evidence of beginning 
uity is desired It is necessary often to correct also the appearance 0 
face, neck and chin m order to brush back the heavy hand of time 
The desire to have wrinkles about the eyes removed, alone, without 
consideration to the rest of the face, m my experience, has been more 

4 ; A New Thiersch Graft Razor Bettman, A G, Jour A M A, Chicago, g 
1927, vol Ixxxix, p 451 
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Fig 13 — Photograph of ^\^\ model Loss of e>e, 
ectropion of lower hd, and loss of portion of nasal 
bones Shot for a deer 
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Fig 14 — Condition following correction of c>ehd and 
msal deformities Prothesis in place 



Fig i6 — Condition of eyelid after pad of gauze 
had held it up a few days Lips after first opera 
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quently requested by men than by women Women give concern to the 
face and neck first It seems as though the wrinkles and lines about the 
face of a man produce less psychological reaction than do those about 
the eyes I have noted also that men are more jealous of the secret that they 
have had these corrugations of age removed than are women The opera- 
tion IS frequently done on men the first day of their vacations Healing has 
taken place usually by the fouith day Add ten days more for vacation, 
and he returns to his associates, remarkably younger looking The credit 
for his rested-up, more youthful and better appearance being given to the 
wonderful sea breezes or invigorating mountain air, as the case may be 
The scars are so small as to be imperceptible 

When a patient applies for relief of baggy eyelids with wrinkles and over- 
fullness the surgeon must fix in his mind the exact condition to be corrected 
How much tissue to remove is always an interesting problem 

The operation will now be described, no consideiation being given to 
conditions which ma}'^, oi may not, have been corrected m other parts of 
the face 

With a pair of scissors, cuived on the flap, and which cut perfectly, or 
with a very sharp knife, pieferably of the replaceable blade type, the desired 
amount of tissue is removed When the knife is used the crescent-shaped 
area of skin is outlined with it and excised I prefer the scissors 

Note the amount of skin to be removed by picking up the lid covering, 
when the eyes are gently closed The skin well within this aiea is grasped 
by tissue forceps and pulled away from the lid Then with the scissors, 
the skin included in the forceps is cut away When too little has beei 
removed it is a simple matter to enlarge the excision Sufficient should be 
cut away so that when healing has taken place the closed lid will have just 
enough tension that had any more been removed it would have been too 
much The excision having been completed very fine horsehair on small 
needles is used for interrupted sutures The stitches are inserted quite near 
the edges of the wound, care being taken here as elsewhere to bring the edges 
into exact apposition 

Oftentimes, in order to pioduce the maximum benefit, it is necessary to 
extend either the upper or the lower incision, depending upon the condition, 
beyond the outer angle of the eye toward the temple and excise there an 
ellipse of skin of such length and breadth that the so-called crows-feet 
are removed 

Removal of the right amount of skin, the careful sutuiing of the wound 
edges producing invisible scars, and the resulting absence of the wrinkled 
and otherwise disfiguring eyelids, leaves the normal fullness of the eye 
skin Of course, it is necessary not only to carry out the same procedure on 
the opposite side but to carry it out to the same extent No dressings are 
used Some of the stitches are usually taken out after twenty-four hours, 
and in most cases all but the centre one after forty-eight hours , this last 
being removed the following day There is little or no redness, the amount 
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of scat IS vei} stnall, and the patient appreciates the' change in appearance 
Oftentimes only the nppei oi only the lowei lids inquire correction 

The singical lemoval of those yellowish, disfiguimg areas, xanthoma, 
IS accomplished m this same nay, making such modifications m the technic 
as the condition indicates These may also be lemoved with saturated solu- 
tion of tnchloi acetic acid, but healing is very much slower, a matter of 
neeks instead of days 

In sutinmg wounds of the soft stiuctures about the eyes it should be the 
aim to restoie the tissues as accurately as possible to their original positions, 
using a sufficient numbei of sutures caiefully applied to accomplish this pur- 
pose ]\Ian} times following the healing of such a wound it will be found 
that the uppei cheek tissue is duided b}'^ the scai, pioducmg a very disfigur- 
ing efiect This might ha^e been obviated, had the deeper tissues been 
sutuied as nell as the skin In laceiations extending into the subcutaneous 
tissues, it is necessai} to bring these tissues together also Fine catgut may 
be used, but ibis is usually unnecessai}’- when deeper structures are not 
iinohed if the horsehaii is inserted as figni e-of-eigbt stitches This stitch 
is a little slowei to place but bungs the underlying tissue and the skin together 
often befoie the knot is tied 

In cases wheic llieic has been infection tbeie is more likely to result a 
pouching efiect which is due to the shutting off of the lymphatic drainage by 
the scar This diainage may be reestablished by excising the scar septum, 
suturing caiefully and placing two oi moie silk thieads, impregnated wnth 
Bipp, so that thc} extend fiom well above the septum to w^ell below it They 
aic cut off close to the surface and then ends made to retract well below 
the full thickness of the skin at both ends 

This method w as cai i led out foi a young man wdio had a very disfiguring 
lesion of this type The scai was excised, the w'ound carefully sutured, and 
the silk inserted Aftei sereial months the threads worked toward the sur- 
face at their lower extremities and rvere removed, but the amount of scar is 
so small and the pouching has so far disappeared that today an observer 
W'ould have to search foi the one and would not be able to find the other 
This man had other conditions wdnch complicated the case and which w^ere all 
corrected to his entire satisfaction 

It IS perhaps rare for a patient wdio has received a serious injury about 
the eye to present himself with only one surgical problem Usually there 
are at least scais to be removed m addition to the other deformities Mul- 
tiple lesions are the rule follownng cutting injuries about the eye 

No rule can be laid down applicable for the correction of all cases of 
ectropion and entropion Many of these conditions are difficult to handle 
When there is loss of the eye the eyelid condition often can be corrected 
at the time the socket is repaired (Figs 13 and 14 ) Moderate ectropion 
may be corrected by suturing a “V” of the skin as a “Y”, or by excision and 
suture This gives very good results m the small percentage of cases to 
wdnch it IS ajiphcable, the scar being negligible Shortening the mucous 
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membrane surface may be indicated Sometimes the shortening of the 
lid margin by excising a “V” the full thickness of the lid will give the 
result There are many and varied operations recommended, each appli- 
cable to a particular defect and designed by the originating surgeon for the 
case at hand 

When the tissues are insufficient to allow the lid to be raised it is neces- 
sary to transplant skin from the other hd of the same side, or from the 
temple or elsewhere This may also be necessary following the removal of 
disfiguring moles, birthmarks, epitheliomas, and other lesions On occa- 
sions entire eyelids must be provided 

When ectropion is so marked that sufficient tissue cannot be readily 
obtained by the means just mentioned, another method must be used The 
case of a young woman will be described When one year old this girl fell 
into the fireplace while strapped m a high-chair Her face was badly burned 
Probably the most disfiguring conditions about the eyes are the result of 
burns (Figs 15 and 16 ) 

In the following case an unsuccessful attempt at correction had been made by 
another surgeon previous to my seeing her When I saw her she was past sixteen 
\ears of age Her lower left eyelid was in extreme ectropion By extreme is meant 
th^it the lid was pulled down on the face as far as was possible, the entire mucous 
membrane being exposed, the ciliated edge lying on the cheek an inch and a quarter 
below Its normal position and firmly held there The mucous membrane was the seat 
of a chronic inflammation The front of the eye was exposed The skin of the cheek 
below the attachment of the ejelid was pulled up and w'as badly scarred In addition the 
left hakes of both lips were inside the mouth and held there by contracted scars The 
problem regarding the hd was to raise it to its normal position and keep it there Skin 
W'as supplied bv means of a full thickness graft held m place by a stent 

An incision was made through the scar of the cheek below the hd margin, remov- 
ing all scar tissue, and freeing the lid over its entirety The hd was then held in the 
position which it occupied before the beginning of the operation and a model of the cavity 
thus formed w'as made of dental modelling w'ax From the skin of the inner side of the 
arm a section was cut of such size that it w'ould entirely cover the model This graft 
\' Inch included the full thickness of skin, dev'oid of all fat, was applied to the model, 
surface side against the wax, and enough sutures placed m its open sides to prevent 
the model slipping out The model, thus covered bj' skin which was drawn taut, w'as 
placed m the cavity between the evelid and the cheek and sutured in place, care being 
taken to fit it wdl up against the lower fornix 

A suture was passed through the skin of the lower lid, through both la3ers of skin 
of the graft, through the lower la3er of wound and tied Such stitches were continued 
across the entire length of the w'ound and the original sutures removed At the end of 
the operation, due to the presence of the skin-covered model, the e3'el!d was a little fuller 
than before 

On the ninth day the stitches were carefullv remov'ed The eyelid was now' free, 
covered b3 its mucous membrane above and by skin below, which skin extended down 
on the cheek The graft had taken perfectly The eyelid was then raised up against 
the eye-ball and a pad of gauze applied Later some adjustments were necessary, due 
to the long 3 ears of stretching having made the lid margin too long to hug the eye- 
ball as It normall3 should The result was very pleasing to the young lady and the 
smile on her face indicated the change, not only m her face, but in her mental attitude 
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The skin of the eyelids is diffeient fiom that of othei paits of the body, 
in that It IS \eiy thin The only skin of a similar type is on the prepuce, 
which soiiice of supply might be used to good advantage to fill deficiencies 
of the eyelid 

Intel esting opeiations aie those of lestoimg the loss of eyebrows and 
eyelashes An cycbiow may be lestoied by transplanting a poition of the 
lemaining bioiv oi a portion of the opposite one, or by means of a free 
01 pedicled giaft of han-beaiing skin fiom the scalp, care being taken to 
see that the haii will be turned m the piopei direction 

Tattooing ej clashes ^\lll not take the place of tiansplanting hair-beanng 
skin but IS useful ^\hele the lashes aie few and far apart 

To make the eyes laigei, canthoplasty, the incision is made from the 
outer canthus, outwaidly, and the edges of the skin and mucous membrane 
on each side of the incision arc sutuied accuiately together A very small 
incision, one-sixtcenth to one-tenth inch, enlaiges the palpebral slit 
quite enough 

A condition vhich is veiy difficult to lestoie is that of the distortion of 
the innei canthus This is due chiefly to the fact that in this region the 
tissues are quite loosely attached to the suiiounding osseous structures 
When the entire innei canthus is too low or when the inner end of the lower 
lid IS too low, the eflect is bad Theie aie a number of metbods for making 
this coirection, but a good lesult is difficult to obtain It seems to be one of 
those little things that lequne strategic handling The best result in some 
cases IS accomplished by making a linear incision or an ellipse is excised 
at the nasal side of the canthus of the proper length and location, and sutured 
so as to bring the opposite ends of the wound together, placing the sutures 
deeply above to bung the lower angle up 

Contractions following burns may cause deformity closing the lids which 
will lequire an entirely different method of tieatment 

When two years old, L W was burned by falling so that his eyelid came in contact 
with a hot stovC'door handle The burn extended from well up on the superior lid to 
almost the lower border of the ala The cornea was seared, the inner half of the pupil 
was opaque, and he had developed compensatory strabismus The contraction of the 
skin scar pulled the upper lid down, uniting it to the lower lid and drawing the distorted 
inner canthus outwardly The lids were pulled a considerable distance away from the 
eyeball at the inner canthus The boy was at this time six years old He had a dis- 
torted appearance and was beginning to realize his deformity He was unable to see 
with the impaired eye because of the position of the lids The first operation removed 
the scar from the inner canthus down along the nose He was now able to see, the 
lids being out of the line of vision At the second operation scar was removed to a 
considerable depth and the lids sutured close up against the eyeball The boy’s condition 
at this time was quite good except that the distance from the nose to the inner canthus 
was still somewhat greater than on the other side The inner canthus was later brought 
nearer its normal position 

Patients appear not mfiequently for the removal of disfiguring masses 
of paraffin from about the eyes The simplicity of injecting paraffin makes it 
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appeal to those who are not properly qualified for other types of work The 
immediate result is very good and the patient is satisfied, but aftei a number 
of years connective tissue growth is stimulated and the mass enlarges, pro- 
ducing great disfigurement 

This does not happen, fortunately, in every case but is sufficiently fre- 
quent to make its use unjustifiable In addition to the masses appearing in 
unnatural places the skin ovei the injection often becomes red 

The removal of paraffin is a difficult procedure The patient expects 
that the operated area will be smooth and devoid of irregularities This 
usually can be accomplished but no surgeon nould make such a promise to 
a patient 

Although It has not been mentioned specifically you have noted that 
many cases have required repeated operations for the production of the 
maximum correction To attempt the complete operation at one step would 
not give the best result It is better to attempt one step and accomplish it 
than to try too much and not be successful Stage operations produce results 
not attainable otherwise and many steps may be required Under local 
an£esthesia this can be accomplished 
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CANCER OF THE TONGUE AND FLOOR OF THE MOUTH ■*' 
By George M Dorr vnce, M D 

AND 

James K AIcSiiane, MD 
oi PnriADELPurA, Pv 

We are piesenting an analysis of the 164 cases of carcinoma of the tongue 
and flooi of the mouth, who were tieated on oui Seivice at the Radiologic 
Depaitment of the Philadelphia General Hospital fiom 1922 to 1928 

When we considei the incidence of caicinoma of the tongue and floor of 
the moiitli according to lace, sex and age, w^e find theie w'-ere eleven negroes or 
7 9 pel cent , and seven females 01 4 2 per cent 

The youngest patient was tw'enty-eight years of age and the oldest w^’as 
eighty-six 3 ears Giouped in ten )'ear classes, w^e have the following 

Between the aqes of 20 and 30 tliere was i or 6% 

Between tlic a!>:cs of 30 and 40 there w'erc 2 or 12% 

Between the ages of 40 and 50 there w'ere 22 or 134% 

Between the ages of 50 and 60 there were 51 or 31% 

Between the ages of 60 and 70 there W'cre 51 or 31% 

Between the ages of 70 and 80 there w'crc 21 or 128% 

Between the ages of 80 and 86 there w^ere 2 or i 2% 

Undetermined there were 14 or 94% 

It IS to be noted that the ages from fifty to seventy includes 62 per cent 
of the patients 

In stud3nng the duration of the disease in our senes from onset to death, 
we notice ver)^ vast dififeiences It was ver)’’ evident from examination that 
some of these patients had been suffeiing from malignancy of the mouth for 
a long time before the}'- w'eie aw'are of the fact that any abnormalitfes existed, 
as they w'eie in an advanced stage before consulting a ph}'-sician Some gave a 
history of conditions extending over many years which weie probably pre- 
cancerous lesions and had degeneiated into cancer 

There W'ere 48 cases who lived less than i year 
There were 39 cases who lived from 1 to \cars 
There W'ere 7 cases who lived under 2 3'^ears 

There w'cre 8 cases who lived under 3 years 

There were 6 cases who lived under 4 jears 

There w'as i case W'ho lived under 5 years 

There were 2 cases who lived under 6 years 

There was i case w'ho lived under 7 3 ears 

There were 2 cases who lived under 8 3'ears 

There was i case who lived under 12 3 ears 

There W'as i case who lived under 16 3 ears 

There were 48 cases wdio lived duration not determined 

* Read before the Philadelphia Academy of Surgery, May 14, 1928 
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and in a third a typically scarred kidney of chronic interstitial nephritis 
was seen All died of uremia 

The organ was hypertrophic in three cases and apparently normal m 
three Markea dilatation and infection of the ureter and kidney pelvis was 
found in two instances In the first, an adult, there was no obstruction, 
m the second, an infant of one year, a dense ureteral stricture was present 
I cm above the bladder The former died following an operation for carci- 
noma of the breast, the infant died of uremia Ectopia of the solitary 
kidney has been noted, the kidney having been found m the pelvis m some 
cases, 111 the abdominal cavity in others In one of our cases, the kidney 
was m the midlme, the ureter coursing down and emptying into the bladder 
near the midlme In another, a child of six years observed clinically, the 
single kidney was freely movable about the right lower quadrant and showed 
moderate hydronephrosis, ureteral dilatation and infection A predisposition 
to calculus formation m solitary kidneys has also been observed In our 
series no stones were found 


SUMMARY 

Although unilateral renal agenesis occurs but once m approximately i, 6 oo 
individuals, the condition is not infrequently encountered by urologists A 
left-sided incidental preponderance has been noted As a rule there is no 
suggestion of the lesion until urinary signs and symptoms arising from 
the diseased solitary kidney instigate a complete urological examination 
The condition of the solitary kidney merits our greatest concern Often 
palliative measures only can be employed because of the advanced renal 
injury Of the nine cases here reported and proven by autopsy to have 
but one kidney, three died of renal failure 
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KIDNEY RESECTION 
By Albert J Scholl, M D 

OF Los Angeles, Calif 

Receipt literature on renal surgery indicates that surgeons are recog- 
nizing the value of conservative surgical procedures on the kidney 

In the early days of renal surgery nephrectomy was fraught with much 
uncertainty and high mortality, and only rarely done When it was found 
that incisions might freely be made in the kidney substance and that they 
healed readily, resection or partial nephrectomy was attempted This opera- 
tion showed a much lower mortality than nephrectomy and consequently, 
for a short period of time, it was considered a more desirable surgical pro- 
cedure The fragment of kidney not removed usually healed promptly and 
preserved a portion of functioning tissue 

Histoucal — As early as 1886, only a few years after nephrectomy had 
become an established operation, Czerny^ removed a portion of a kidney 
following trauma This was really an emergency procedure, but the follow- 
ing year he did the first deliberate resection of a kidney, removing the lower 
pole, which contained angio-sarcoma , m 1889 he carried out three further 
resections At about the same time Kummell- also resected a segment of a 
kidney for stone and abscess 

Von Schmieden,^ in 1901, collected reports of thirty-four cases of resec- 
tion in 2,100 kidney operations In i,ii8 total nephrectomies there was a 
mortality of 27 per cent Only four (ii 8 per cent ) of the patients in the 
thirty-four partial nephrectomy cases died Moynihan,'^ m 1902, reported 
two cases of resection of the kidney, one for cyst and the other a case of 
excision of half a kidney for myxosarcoma In both his cases a wedge 
of kidney substance was removed and the wound was closed by interrupted 
catgut sutures Henry Morris ° reported a case in which one kidney was 
removed for tuberculosis , later one-third of the remaining kidney was 
excised The patient was well five years after the latter operation A sim- 
ilar case was reported by Papin ® 

BertD collected reports of 112 cases of resection of the kidney from 
the literature up to 1921 Eighty-six recovered and eleven died The out- 
come was unknown in fourteen A total nephrectomy was necessary later 
in seven cases and a fistula persisted in five The total 112 cases included 
five of cancer, with two cures, fifteen of tuberculosis, with seven cures, 
fifteen of simple hydronephrosis, with fourteen cures, and eighteen of horse- 
shoe kidney, with twelve cures 

Bow Much Kidney Substance Is Necessaiy to Suppoit Life ? — ^The work 
of Tuffier® thirty years ago, and that of Bobroff” later, demonstrated that 
life could be supported on a very small portion of a normal kidney Tuffier, 

1045 



ALBERT J SCHOLL 


m his experimental work, did a total unilateral nephrectomy plus more or 
less extensive resections of the other kidney m an endeavor to find exactly 
the quantity of normal kidney tissue necessary for the maintenance of life 
He found that there was a definite regeneration of tissues in the remaining 
segment if the portion allowed to remain was sound, otherwise not Tuffier’s 
work formed the basis of his later “morcellement” nephrectomy Paoh^® 
showed by his experiments that if one-half of one kidney was excised, and, 
after an interval, the whole of the opposite kidney removed, the remaining 
half sufficed to maintain life Very probably m these cases, where only a 
small portion of renal tissue remains and where there is a demand for an 
increased amount, regeneration takes place Stoerk described two methods 
of new formation of renal parenchyma, one by the elongation and winding 
around of normally present tubules, the other by ramifications due to new 
budding Simpson demonstrated that the epithelium of the tubule is 
capable of proliferation and that small losses in the tubular epithelium are 
quickly replaced When there is a demand for compensatory hypertrophy 
in the remaining renal tissue its beginning is indicated as early as the 
third day 

The Sequelce of Kidney Resections — Results were not completely satis- 
factory following partial nephrectomy Owing to difficulty of approach and 
insufficiency of drainage, fistulse formed and occasionally secondary total 
nephrectomies were required, only 58 per cent of von Schmieden’s® thirty- 
four collected cases healed Besides, better results were being obtained with 
total nephrectomy , the surgical technic for the removal of kidneys was more 
satisfactory and the operative mortality was distinctly lower Nephrectomy 
became the operation of choice in malignant, tubercular and other infectious 
conditions of the kidney, and for a period of twenty years virtually nothing 
was reported concerning partial nephrectomy In the rare cases that partial 
nephrectomy was performed, it was usually, but not always, done for various 
non-malignant, non-infective conditions such as cysts, large, benign tumors, 
and painful or distorting renal anomalies 

With the improvements that have been made in recent years more satis- 
factory methods of approach are being employed and external incisions, such 
as the postero-lateral, are made that permit visualization of the entire field 
of the operation Consequently, as it is sound surgical practice not to remove 
any tissue capable of functioning, the more highly technical conservative 
procedures are again being attempted and, as shown by Judd,^® Hinman,^'* 
and Caulk,^® the trend of modern renal surgery is toward conservation 

Judd ^® considers that localized infections are amenable to resection 
Although the surgical technic is not yet sufficiently perfect to prevent the 
formation of sinuses from calices or pelvis, yet these, when they occur, heal 
promptly The important thing is that the sound stump of kidney left behind 
must be assured of an adequate blood supply before the vessels of the 
diseased part are clamped After suture the area of resection is covered 
by a portion of the fatty capsule 
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The experimental work of Perlmann and Kairis^^ showed that simul- 
taneous resection of both kidneys, or simultaneous nephiectomy and resection, 
were the most fatal types of procedures, in non-simultaneous operations on 
both kidneys the results were good 

The ^\ork of Hmman^^ has shown us that if one kidney is doing all the 
work, It u ould be inadvisable to conserve a portion of the opposite apparently 
functionless kidney The conseived fragment would have no stimulus to 
function and might even later require removal or at best become com- 
pletely atrophied 

llhisliatwc Case — The following case is one in which both kidneys were 
diseased It was necessary to remove a portion of one kidney contammg 
stone, resection was done, conserving a fragment of kidney vhich, after 
operation, was equal m functional value to the non-operated kidney 

A woman, aged twenty-nine, married and having one child aged two, came foi 
relief of pyuria and pajn iii the region of the left kidney At sixteen years of age, follow- 
ing three attacks of abdominal pain, her appendix had been removed and at the age of 
twenty-six a plastic operation was done on her left ovary 

Picseni Ilhtcss — Fourteen months ago she first had a sense of dragging and dis- 
comfort m the left loin This condition, having once become established, was very 
persistent and W’as often associated with marked urgency of urination Usually there 
w^as no frequency or dysuria Occasionally she noticed that her urine was bloody, and 
most urinary examinations revealed microscopic blood and pus She had lost about six 
pounds during the last year and now weighed ninety-four pounds 

Both kidneys w'ere palpable, the left was enlarged and tender The urine contained 
albumin, pus and blood, and the combined intravenous two-hour phthalem return was 
65 per cent The X-ray revealed several shadows in the region of the left kidney There 
was one mam shadow about 3 cm in diameter, this connected to a smaller shadow by 
means of a narrow isthmus , the entire mass was deemed to be a calculus which resembled 
a dumb-bell Several centimetres below this there was a crescentic shadow about 2 cm 
m length (Fig i ) 

Cystoscopic Eraiiunatwn — Cystoscopy revealed a mild cystitis Both ureteral orifices 
were normal m location and appearance Clear spurts of urine were being ejected from 
each ureter Both ureters were easily catheterized Specimens of urine from the left 
kidney contained pus, red blood cells and bacteria The urine from the right kidney also 
contained bacteria and a few pus cells The cultures from both kidneys w'cre positive 
for colon bacilli Intravenous phthalem returned from the right kidney after tlirce 
minutes and drained 8 per cent in fifteen minutes, it appeared after five minutes from 
the left kidney and drained 7 per cent in the same time 

At a later cystoscopic examination intravenously injected indigo-carimne returned 
from both ureteral orifices after five minutes , that from the left, one, and that from 
the right, two, on a scale of one to four 

OpaaHon—Vndcr gas and oxygen amesthesia the left kidney was exposed through 
a postero-Iateral incision, it was almost twice normal size The lower pole vas rounded, 
bulbous and cedematous, and there were extensive inflammatory, perirenal adhesions 
After stripping off the adhesions, the lower segment of the kidnej was about 6 cm w ide , 
it felt hardened but readily compressible and somewhat fluctuant The fatt> co^erlng 
over the pelvis was removed and a 2-cm incision made m the renal pelvis parallel to the 
long axis of the kidney, this readily exposed the mam segment of the calculus, vhich 
was removed through this incision The handle or middle section of the dumb-bell- 
shaped stone projected through the lower calyx where the smaller, rounded mass com- 
pletely blocked the drainage from the lower pchis It vas impossible to remo\e the 
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stone m one piece, so it was broken and the larger part removed through the incision 
m the pelvis The other fragment of the stone slipped back into the lower part of the 
kidnev (Fig 2 ) When the lower end of the stone slipped away from the calyx, thick, 
green pus oozed up through the opening, showing that there was pus under pressure m 
the lower renal segment and that it was confined there by the ball-valve action of the 
stone A transverse incision was then made m the parenchyma of the kidney in an area 
where apparently normal tissue adjoined the swollen lower segment The incision opened 
into the abscess cavity, which contained about three ounces of thick, green pus The 



wall of the cavity, which comprised the entire lower third of the kidney, was thin, fibrous 
and contained very little functioning tissue The lower segment of the kidney containing 
several fragments of stone was resected The incision in the kidnej was closed with 
two layers of No i catgut A soft open-end rubber catheter was inserted through the 
opening in the renal pelvis down to the line of incision Se\eral stitches of fine catgut 
were taken in the fat overlying the pelvis which partially closed the incision m the pelvis 
(Fig 3 ) Two soft rubber drains were placed down to the line of incision m the kidney 
Post-opei ative Cow sc — The catheter drained urine very freely for eight da>s after 
the operation and the temperature varied around 100° and 101° F On the tenth day the 
temperature was 99° and the catheter was removed, after twenty-four hours no further 
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urine came from the incision The drams were removed several days later and the wound 
healed The patient recovered rather slowly from the operation and quite frequently 
had an evening temperature of 99° or 100° F Two months after the operation she 
suddenly developed a fever of 102° F and a painful palpable mass was felt m the left loin 
Cystoscopy with a left ureteral catheterization was done, 30 cc of infected urine 



Fig 2 — Resection of lower portion of kidnej Larger fragment of stone removed through pelvis, the 
smaller piece was removed with resected lower pole of kidnev 


was removed and the pelvis washed out The temperature remained elevated, so a 
ureteral catheter was re-inserted and left in place for four days, following this the 
temperature returned to normal and the mass and left-sided pain disappeared During 
the next two months the temperature varied from normal to 102° F The patient was 
cystoscoped twelve times On some occasions merelj a simple pelvis lavage was given, 
on others the catheter was left in place several da^s Almost invariabb ureteral catheter- 
ization caused the temperature to return to normal at least temporanlv Four months 
after operation the temperature was normal and the urine from both lidnevs was free 
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from pus or bacteria Nine months after operation a divided intravenous phthalein test 
revealed a normal and equal function in both kidneys (14 per cent of intravenously 
injected phthalein returned from each kidney in fifteen minutes with three-mmute appear- 
ance time) Sixteen months after operation the bladder urine was not abnormal and the 
patient had gained sixteen pounds and was feeling in splendid condition 



Fig 3 — Area of resection closed Mith two rows of sutures Fatty flap covers incision m pelvis 


Comment — In the above case a bilateral pyelonephritis was present with 
a reduction of functional efficiency of both kidneys It is an example of the 
results that may be obtained with persistent care and unremitting treatment 
At several times during the convalescence the pain, high temperature and 
evidence of severe infection suggested that the remaining fragment of kidney 
should be removed On the other hand, the divided phthalein test indicated 
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that the left kidney, though having a reduced function, was of as much, or 
possibly more, functional value than the light kidney, in spite of the presence 
of the stone The phthalem return fiom a kidney containing a stone does 
not give an accurate index of the amount of functioning tissue present, 
usually It suggests much more destruction than is actually present Conse- 
quently, in this case, with infection in both kidneys and with a function 
in the abscessed kidney equal to that of the other kidney, a conservative 
operation was indicated At operation, when it was found that a portion of 
the kidney must necessarily be removed, a resection was carried out 

SURGICAL TECHNIC AND INDICATIONS 

Partial nephrectomy is a more difficult procedure than a simple nephrec- 
tomy Obviously it would be unwise to remove a portion of a kidney if 
the opposite kidney were doing all the work The remaining segment having 
no stimulus to regenerate would, as Hininan pointed out, probably atrophy 
and would either necessitate a later nephrectomy or it would remain as a 
source of infection for the entire urinary tract Kidneys infected with 
tuberculosis should not be resected In a series of removed tuberculous 
kidneys microscopic studies were made of the tissue adjacent to the infective 
foci Even m kidneys in which the lesion was apparently well walled off 
and grossly suitable foi resection, isolated tubercles were found in the adja- 
cent tissues and occasionally in areas well away from the infected portions 

In simple infective cases, either complicated by stone or not, partial 
nephrectomy should not be done unless the pathologic condition is confined 
entirely to a localized area of the kidney It is necessary to remove all the 
diseased tissue and leave only a normal functioning segment The incision 
should be made through sound tissue, even though it is necessary to sacri- 
fice a small portion of the remaining or normal segment If the incision is 
carried through an infected area, the infection may be carried by surgical 
manipulation and rapidly invade the normal tissue, also the infected areas of 
the parenchyma are usually thinned out and friable and do not suture well 
nor heal normally 

Fistula foimation was the hefe none of parenchymal incisions and partial 
nephrectomy in the early days of renal surgery Almost invariably in these 
earlier cases the wounds were packed extensively with gauze, both to aid 
healing and to control haemorrhage Consequently fistulous tracts were com- 
mon At present urinary fistulae are rarely seen, as gauze packing is only 
used m parenchymal incisions m emergencies 

In cases where a resection is performed to remove an infected segment, 
even though the incision is made through apparently sound tissue, a local 
fibrosis IS generally present Consequently, haemorrhage is usually of small 
amount An inner suture of continuous catgut will m most cases readilv 
control any internal bleeding and a second suture approximates the paren- 
chyma and serves also as a hemostatic suture Several interrupted through- 
and-through catgut sutures aie placed through the renal stump for added 
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safety and they also aid in approximating the two walls of the kidney The 
incision should then be covered over with a flap made from adjacent fatty 
tissue in a similar manner, as is usually done to cover pyelotomy wounds 
If possible, m removing the diseased segment, the incision is made so as to 
remove a wedge of tissue which permits a more accurate closure of the 
remaining segment 

The healing process resulting after resection was clearly shown in the 
segment of one kidney which was subsequently removed The resected 
surface, though pitted in some areas, was smooth and had assumed the nor- 
mal rounded contour of one of the renal poles The pathologic process had 
involved only the tissues immediately adjacent to the line of incision 

In an occasional case partial nephrectomy may be the only operation per- 
missible The opposite kidney may have been removed at a previous opera- 
tion or it may be functionless This makes it essential to conserv'e as much 
functioning tissue as possible Judd^^ removed a functionless right kidney 
from a young woman The left contained a localized pyonephrosis and stone 
At a second operation the diseased area including the stone, which comprised 
about one-third of the kidney, was resected Studies of blood urea and renal 
function have been made at regular intervals since the operation Three 
months after operation the urea content in the blood was normal and has 
since remained unchanged The fact that this patient went safely through a 
pregnancy and is now well four years after operation indicates, as has been 
shown by animal experimentation, that even a part of one kidney is sufficient 
to maintain life 
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SUPERNUMERARY ECTOPIC URETERS 
By William M Spitzer, MD. 

AND 

Ivan E Wallin, D Sc 

or Denver, Colorado 

The object of lepoiting this case is threefold (i) to report an extremely 
rare condition, (2) to attempt to classify this anomaly into two types, and 
(3) to justify and further confirm the treatment which has recently been 
advocated 

Case Report — Miss H S, age twenty, referred by Dr Josiah N Hall, January 19, 
1926, with the following statement 

The patient consulted him on account of pain in right upper quadrant of abdomen, 
together with seeming discharge from the vagina, and an inflammation of the vagina 
accompanying the discharge Doctor Hall referred the patient with the statement 
That there was a constant watery discharge from the vagina, which had an inflamed 
appearance There was a marked tenderness in the upper quadrant of the abdomen, 
which tenderness he attributed to a hydronephrosis He further reported that the pa- 
tient’s pelvis was negative, as were the head, neck, and abdomen (except for the 
condition mentioned) and that there was nothing further noteworthy 

Famil}' histor3' is negative, except for the fact that she has one sister who men- 
struated at the age of three months and has menstruated regularly and normally ever 
since, now being the mother of a family The patient gives a history of the usual 
diseases of childhood, with no complications and no illnesses since Her menstrual his- 
torj'" IS that of a normal woman She states that as a child she was whipped for bed 
wetting and for wetting her clothes during the day The patient relates that, with 
the exception of a year (at about the age of eight) she has always been unable to 
hold her water very well The amount of leakage was so little, ever since she could 
remember, that it could be very easily taken care of by one napkin or one cloth per 
day or night Furthermore, the condition has been of very little annoyance to her until 
recently when she began to have pain in the right side and when the discharge began 
to irritate the vagina Despite this incontinence, micturition was normal as to frequency 
and amounts voided and the act was physiologically perfect 

The patient is a well-developed woman wearing a napkin which is but slightly 
moistened, although it has been in sttu for seven hours Concurring with Doctor Hall, 
tenderness is found in the upper right abdomen Vaginal examination discloses the 
vagina of a virgin, very much reddened and inflamed, not encrusted with urinary salts, 
but containing clear watery fluid Close observation discloses two papillie, i to 2 milli- 
metres below the posterior border of the external urinary meatus, each being I to 2 
mihmetres on either side of the mid-line, at the place where one would expect to find 
the openings of the paraurethral ducts Being watched for a long while, these papilla; 
were seen to act exactly as does the ureteral meatus in the bladder, namely, to draw 
back and flatten, remaining dry, and then to push out or raise, the meatus opening up, 
a single drop of perfectly clear liquid being thrown out This cjcle occurred at 
long intervals 

Sixteen ounces of a highly colored urine were now' withdrawn from the bladder 
by catheter, and as the fluid exuding from these papilla; was practicalb as colorless 
as water, incontinence of urine did not enter into the question, but supernumerar\ ectopic 
ureters were suspected On the basis of this assumption a solution of indigo-carmmc 
W'as injected into the bladder This had no cflFect upon the color of tiie fluid coming 
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from these orifices, demonstrating to our satisfaction that there was no communication 
between them and the bladder 

To detail the entire study made of this case would occupy too much space Suffice 
it to say that a careful study of the case, including a number of cystoscopies and a 
number of urograms, was made, gradually leading up to the following findings 

(i) The ectopic openings of ureters were traced to blind ends lying above the true 
kidney pelves on each side These supernumerary ureters were markedly dilated and 

portions that instruments could 
not be introduced, although 
fluids could be It was with 
great difficulty that the small 
openings of the supernumerary 
ureters were dilated to such size 
that catheters could be passed 
into them for the purpose of 
filling these ureters with fluid 
impervious to the X-ray 

(2) The bladder appeared 
normal, e's.cept for the fact that 
the ureter mouths were a little 
close to each other and to the 
urethral opening In other 
words, the trigone was a little 
smaller than the normal 

(3) Indigo - carmine solu- 
tion injected into the bladder 
did not appear at these open- 
ings, and reversing the process, 
indigo-carmine injected into 
these openings did not appear 
in the bladder 

(4) We were unable to 
insert catheters sufficiently far 
into these ectopic ureters to 
collect specimens and therefore 
cannot say whether infection 
existed there or not The pre- 
sumption IS that It did, because 
of the pain m the right upper 
abdomen, as well as the inflam- 
matory condition of the vaginal mucous membrane Not being able to collect any fluid 
we are unable to state that it contained the constituents of normal urine However, from 
Its constant lack of color we do not believe that it was urine 

(5) Solutions of deep mdigo-carmine injected into these tubes showed that their 
course was along and within the bladder wall on each side The mdigo-carmine solution 
could be distinctly seen in the bladder wall by means of the brilliantly lighted cystoscope 

(6) On three occasions, the function of the kidneys was tested by indigo-carmine 
and found to be normal On none of these occasions did any trace of mdigo-carmine 
come through the ectopic openings When polyuria was produced, the speed with which 
these ectopic openings produced fluid was not increased, even though the polyuria was 
produced to such extent that 300 c cm of fluid collected in the bladder from the kidneys 
within thirty minutes This occurred upon repeated trials As nearly as could be 
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both of them were so badly strictured in their vaginal 



Fig I — Both rudimentary pelves and the dilated tubes lead 
ing therefrom are well shown filled with sodium iodide solution 
Both developed kidney pelves and their ureters, all filled with 
the same solution are also shown on this same plate The right 
ectopic ureter shows the strictured areas near its exit 
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estimated, not more than 15 ccm of fluid was \oided from each of these cctopic 
openings during the same period 

(■7) As shown in Figure 1, which is a p> elo-urcterogram of the supernumerarj 
and the normal ureters and their terminations, the case corresponds to the reports of 
most other cases of siipcrnumci at y ectopic ureters, m that fa) the so-called pelves con- 
nected with the ectopic supernumerar} ureters are rudimentar} in character, (h) that 
thej lie above the true kidne> pelves, Cc) that the course of these supernumerarj 
ectopic ureters conforms in that these ureters cross the normal ureters twice, (d) that 


thej are dilated and fe) that 
thej' are strictured near their 
external openings (Fig i 
shows stricture on right side 
and Fig 2 shows stricture on 
left side ) 



DISCUSSION 

Kilbane,’ m reviewing 
the literature of ninet}'- 
eight cases of “Ectopic 
Ureteral Openings" 
together with tw'o original 
cases, gives an excellent 
bibliography He classifies 
these cases as to whether 
the ectopic openings belong 
to supernumerarj'' ureters 
or not, as to whether there 
are one, two, three or four 
ureters present in each 
case, and as to where these 
ectopic openings occur, 
namely, whether in the ves- 
tibule of the vagina, in the 
lateral vaginal walls, in the 
seminal vesicles, et cetera 



Tic 2 — ^Thc left svptrnumcrary cctopic ureter is here shov n 
for the purpose of calimp attention to the strictured arMS v hich 
prevent the passae^e of a catheter These strictures are nve cent* 
metres from the lo\ cr end 


He includes in his analysis of these one hundred cases, two cases of complete 
bilateral duplication of pelves and ureters with bilateral ectopic openings, one 
reported by Stammler ^ and the other by Kummel and Graff ^ On closer anal- 
ysis it appears that these are two different reports of the same case There- 
fore, to our knowledge there is but one other case besides ours reported of 
so-called complete bilateral duplication of pelves and ureters with bilateral 
ectopic openings, together with two normal ureters opening normally into the 
bladder ^ Before considering this case further and the operative procedures 

* Since this paper has been written an article has appeared in Zeitschrift Fur 
Urologie (22-Eand, 1928, Heft 6 ) bj* Dr Bruno Thom, entitled “Harnleitcr— und Nier- 
env crdoppelung mit besonderer Berucksichtigung der extravesikalen Harnlcitermun- 


dungen", and reporting quite a few' new cases 
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indicated, we believe that a discussion of this developmental error is in order, 
because it will lead to a better classification of these cases and be conducive 
toward better and more standardized surgical procedure 

Anomalies of the gemto-urinary system are by no means rare, but have 
been repeatedly described in the literature during the past fifty years In 
1904 Pohlman'* described anomalies of the urinary system in two human 
embryos (13 mm and 24 mm in length) which appear to have influenced 
the interpretations on most cases observed in the adult since that time The 
conditions observed in the embryos described by Pohlman, obviously, point 
to a splitting of the original metanephnc or kidney bud as one method in 
the formation of supernumerary ureters and kidneys That supernumerary 
ureters and kidneys may be formed by another method has recently been 
established by Chwalla° (1927) who found two separate anlagen or buds 
on the mesonephric or Wolffian ducts 

The case that is reported in this paper contains certain features which 
call for a different interpretation than has been applied to similar cases It 
also appears probable that the cases described m the last twenty years repre- 
sent at least two distinct types of anomalies ( i ) supernumerary kidneys and 
ureters due to splitting of the original kidney bud or due to more than one 
kidney bud on the Wolffian duct, (2) the retention of mesonephric tubules 
and the Wolffian duct, in which case the “supernumerary ureters and kidneys” 
are not true kidneys and meters The older interpretation of supernumerary 
ureters and kidneys was that they represent the persistent remains of tl 
Wolffian duct and some of the Wolffian or mesonephric tubules This thou^,’ 

IS well expressed by Furniss*’ who says, “Probably further study will shou 
that with accessory extravesical openings the upper pole will be found quit 
rudimentary This rudimentary development, however, does not alway 
hold true in the cases of double ureters where the opening is intravesical 
To better appreciate the developmental possibilities of the genito-urinai^ 
tract, a brief review of the early embryology may be of value 

The first indication of an excretory system in human development appear 
in embryos of about i 7 mm in length This consists of a series of tub 
known as the pronephros The tubules are segmental in arrangement, n 
morphology they remind one somewhat of the excretory tubules presv-i 
in the earthworm The tubules join to form a longitudinal duct — ^the prc c 
phric duct The tubules as such degenerate early in embryonic life, but tl 
pronephric duct persists and later is known as the mesonephric or Wo f -> 
duct Cysts that have been found m the adult mediastinum of the thora: 
are thought to be the persistent remains of the pronephric tubules 

Soon after the degeneration of the pronephric tubules, a second set o 
glomeruli and tubules develop and unite with the mesonephric duct Th'.. 
are the mesonephric or Wolffian tubules The mesonephric ducts grc 
caudad and gam entrance into the cloaca — the common chamber of the ■ 
tube and the genito-urinary tube (Figs 3 and 4) The cloaca later divid 
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com])letel} m the female Some of the upper tubules persist as the epo- 
ophoron and a few of the lower tubules become the paroophoron located in 
the broad ligament Most of the mesonephric duct m the female degenerates, 
the lower end jiersists as Gaertner’s canal vvduch may v-^ary considerabl}’- in 
extent and jiomt of exit In the male the upper mesonephric tubules are 
transformed into the ductuh efferentes of the epididymis, the mesonephne 
duct becomes the ductus deferens and the ejaculatory duct 

The metanephros or permanent kidney originates from two distinct 
sources The medulla, pelvis and ureter develop from the kidney bud or 
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metanephros, an outgrowth from the mesonephric duct (Fig 5) The kidney 
bud grows dorsally into the embyronic mesodermal tissue At the point of 
contact the mesodermal tissue condenses to form a blastema from which the 
cortical portion of the kidney is elaborated While the kidney begins its devel- 
opment in the caudal part of the abdominal cavity, the subsequent growth 
of the lower abdominal or pelvic region of the fetus together with a very 
slight cephalad migration of the kidney results in a more cephalad location 
of the kidney in the adult 

By a process of fusion-division the ureter which was an outgrowth from 
the mesonephric duct gams an independent opening into the bladder (Fig 6) 

The bladder and urogenital sinus undergo considerable modification in 
later development The ventral urogenital sinus grows to the surface and 
opens to Ihe outside, forming the urethra The mesonephric ducts are carried 
forward in the growth process In the male they empty into the urethra as 
the ejaculatory ducts, while in the female they lose their connection with 
the urogenital tube and gam independent openings in the walls of the vagina 
and persist as Gaertner’s ducts 

From the rontgenological and direct examinations made in the case 
described in this paper, it appears that the anomalies present represent the 
persistence of the mesonephric or Wolffian ducts and parts of the original 
mesonephric tubules That these structures, as such, may persist into the 
adult does not appear to have been considered in the recent literature 

In many cases of supernumerary kidneys, the accessory kidneys appear 
to have distinct pelves, and it appears obvious in such cases that the super- 
numerary kidney originated from a splitting of the original kidney bud or 
from double anlagen on the mesonephric duct In the case here reported 
there are no pelves indicated in connection with the ectopic ureters, but they 
appear to end rather blindly at the upper poles of the kidneys Such a rela- 
tionship indicates that theie is no true kidney structure present It appears 
likely that the tissue connected with the ectopic ureters represents a per- 
sistence of mesonephric tubules Obviously, to determine this it would be 
necessary to make a careful histologic examination of the tissue This was 
not possible in the case under consideration, as the patient would not submit 
to a heminephrectomy In the few pathological reports that have been pub- 
lished on the nature of the tissue draining into the ectopic ureter, there has 
been reported hydronephrotic kidney tissue In a number of cases reported 
in the literature the kidney containing the accessory ureter was greatly elon- 
gated, and the part drained by the ectopic ureter was distinctly marked off on 
the surface by a shallow depression from the remaining part of the kidney 
If the tissue in question were in reality mesonephric tissue, this would not 
be greatly different in appearance to hydronephrotic kidney tissue The meso- 
nephric tubules and glomeruli are considerably larger than the same structures 
in normal kidneys, and it does not seem unlikely that a cursory examination 
of mesonephric tissue mav be mistaken for hydronephrotic tissue As regards 
the persistence of the mesonephric or Wolffian duct, the evidence in the case 
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that he can demonstrate a secretion in the tubules Ernst ” ( 1926) , on the other 
hand, believes that the masses found within the tubules represent degeneration 
masses and that the mesonephros does not secrete In the case reported in 
this paper, there is a secretion coming from the tissue drained by the ectopic 
ureters From the superficial examination made of this secretion it does not 
appear to be urine Obviously, it is necessary to carefully examine the tissue 
histologically before one can definitely state that it represents embryonic tissue 

Tieatmcnt — Various methods have been suggested m the treatment of 
incontinence m the female, due to ectopic ureteral openings The following 
methods have been used 

(1) The tying-off of the ectopic tubes in the vagina — a minor operation — 
with the hope of producing atrophy of the corresponding kidney 

(2) “Pyelo-pyelostomy” as performed by Kummel This consists of an 
attempt to connect the upper end of the supernumerary tube to the kidney 
pelvis on the same side 

(3) The introduction of the aberrant tube into the bladder 

(4) The draining of the ectopic ureter into the bowel 

(5) “Hemmephrectomy” or the removal of the part drained by the super- 
numerary ureter, namely, the upper pole 

It IS evident that ectopic ureters are of two kinds (i) Those that are 
supernumerary and (2) those that are not This study is concerned only 
with the supernumerary type 

In the treatment of this patient unfortunately, we could not obtain per- 
mission to do that which we considered best namely, the removal of the 
upper portions of the kidneys It was the plan to remove these upper poles 
on two different occasions, giving the patient ample time to recover from 
the first operation before the second was attempted The second operation 
was to be made only in the event the first operation was a success However, 
she would submit to no major operation, maintaining that the condition did 
not bother her sufficiently to warrant such procedure 

When the various methods of attacking the problem were presented to her 
she consented to the tying-off of each tube underneath the vaginal mucous 
membrane, and this was attempted A catheter was placed in each of 
these ectopic openings It was easy enough to dissect back of the catheters 
and to pass a ligature around each of these ectopic tubes However, it was 
recognized at the time that this was done that there was no ureteral wall in 
this case There appeared to be only an epithelial tube with no muscular 
support and no fibrous covering It was feared that the silk ligature would 
cut through This is exactly what occurred and is here recorded so that this 
operation should be undertaken in the future with this probable failure 
m mind 

From a consideration of our case and a study of the literature on ectopic 
ureters, we propose that these anomalies be distinguished by two types, 
as follows 

(A) Those cases in which the so-called supernumerary ectopic ureter is 
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As I studied the sections of these chronically inflamed appendices micro- 
scopically, I noted in practically all of them definite changes m the serosa 
The blood-vessels and capillaries were surrounded by chronic inflammatory 
cells and grossly, by very definite peritoneal reactions of the caecum, ascending 
colon and adjacent parietal serosa 

I have demonstrated many times to my assistants, the effect particularly 
of the chronically diseased appendix upon the retroperitoneal layer as evi- 
denced by a thickened transparent peritoneum m which are imbedded a great 

number of fine long 
red capillaries generally 
running in a more or 
less parallel direction 
This reaction corre- 
sponds definitely to the 
areas swept by the 
appendix attached to a 
more or less mobile 
caecum I have often 
likened this phenome- 
non to the bare 
produced by a dog 
chained to his kennel 
The moist condition 
of the abdominal vis- 
cera IS due to a very finely adjusted transudation of fluid from the perito- 
neum If there is sufficient toxic material in the serosa of the appendix to 
bring about a perivascular reaction of greater or less degree, then one would 
naturally assume that the fluid thrown out for lubricating or other purposes 
might contain a greater or less amount of toxins which if not rapidly detoxi- 
cated would likewise cause cell and tissue reactions wherever present Every 
abdominal surgeon of experience is familiar with these reactions Since 
someone has reported something like 20 per cent of appendices m operation 
cases situated in the pelvis, the right ovar> especially would be subjected 
to the action of toxic fluid It is not uncommon experience at all to encoun- 
ter m these cases of chronic appendicitis an ounce or more of free fluid in 
the cul-de-sac of Douglas and bathing the ovaries which are very often 
prolapsed into this pocket of slow absorptive power 

That the ovaries do react is evidenced by the more or less thick tough, 
white cortex and everyone seems to be agreed that the thickened cortex is 
the cause of failure of the graafian follicle to rupture at maturity and a 
retention cyst results 

Papers on appendicitis are comparatively infrequent now and the ovary 
m medical literature is treated like the black sheep of a family The pendu- 
lum has swung from fiendish radicalism to extreme and unreasonable con- 

1064 




Pig I — A group of plasma cells and some lymphocytes located m the 
serosa of a chronically inflamed appendix, a very common finding 



CHRONIC APPENDICITIS AND THE SMALL CYSTIC OVARY 


sen^atism In fact woid has come to me fiom high authority that an ovary 
nevei was tendei oi painful oi pioduced a single symptom 

I have lead all of the books m the Library of the Univeisity of Cin- 
cinnati College of Medicine on the subject of the follicular cyst, and clnomc 
appendicitis as an etiological factoi was not discussed At the Cincinnati 
General Hospital Libiaiy, I found only a few ai tides in English that recog- 
nized the etiological lelationship of chionic appendicitis and the follicular 
cystic ovaiy Howevei, 
the Flench and Geiman 
surgeons seem to hare 
given some thought to 
the subject 

iMy puipose m pie- 
senting this papei is to 
call attention to the 
baneful influence of 
chronic appendicitis 
upon the ovaiy and to 
urge the eaily lemoval 
of the diseased appendix 
and thus conserve the 

Ovary and its important Fig 2 — a marked penvascular collection of small lymphocytes 

, , '' a common finding m the serosa of the chronically diseased appendix 

iniernal secretion The fine long capillaries in the serosa of the c$cum are surrounded by 

. cuffs of these cells at varying intervals as shown by whole mounts 

Analyst') of Oiu 

Cases — Of 256 cases of chronic appendicitis analyzed within a given period 
of time 76 per cent were associated with the small c>stic ovary affecting 
one or both ovaries and 24 per cent weie unassociated with the cystic 
ovarian condition 

In my cases of chronic appendicitis associated with the small cystic ovary 
which have been studied, the age of the patients ranged from eight to fifty- 
one years with an average age of twenty-two years Fifty-eight per cent 
were married and 42 per cent unmarried The duration of the time of 
symptoms of appendicitis ranged from ten days to thirty years with an 
average time of four years In 28 per cent of these cases the right ovary 
was affected alone, 6 per cent the 'left ovary alone, and m 66 per cent both 
ovaries were affected When both ovaries are affected, the right is largei 
than the left usually and this fact I think 1. a striking and significant obser- 
vation Sixty-three per cent gave history of dvsmenorrhcea , 26 per cent 
no dysmenorrhcea and ii per cent indefinite menstrual history 

It IS well to note here that the midline incision is the ideal incision for 
every woman and the one which I routinely employ since it gives full oppor- 
tunity to take care of any pelvic complication which maj’^ be encountered 
From a practical standpoint I have reached the place where I feel that an 
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enlarged and tendei right ovaiy, non-specific, means chronic appendicitis even 
though the appendix is not tender, an operation is clearly indicated 

I wish to quote from a few authors to substantiate my thesis Clarence Reginald 
Hyde“ quotes Schmitt as believing that a chronic appendicitis may cause pelveo- 
peritonitis C B Lockwood ^ says, “ I do not know why an ordinary cyst of the right 
ovary should he so often associated with appendicitis unless it he that Clado’s ligament 
forms a more potent continuity of tissue than some think Inflammation of the appendix 
may be associated with tumors of the uterus” 

L N Lapeyre^ reports seventeen cases from which he concludes that chronic 
appendicitis m women seems to be habitually accompanied by degeneration of the 
ovaries The ovarian lesions may cause spontaneous and induced pain during and 
between the menses, dj smenorrhoea, irregular menstruation and haemorrhage The uterus 
at the same time generally shows signs of hyperplasia and is often displaced Ihe whole 
trouble is probably some primary disturbance in the sympathetic nervous system, this 
explains the alterations m the various organs as the nutrition suffers — ptosis, colitis, and 
sclerocystic degeneration of the ovaries and chronic inflammation of the appendix 
The central nervous system irritated by some peripheral disturbance in some lesion of 
the vulva, vagina, uterus appendix or pelvis reacts by a reflex mechanism of the trophic 
nerves of the ovary Treatment should aim to cure local lesions before the central 
nervous system has been too seriously impaired When the abdomen is opened it should 
be on the median line in women so as to permit systematic inspection of the entire pelvis 
and appendix region 

Drs W H Luckett and Frank Grauen® state that follicular cysts occur more 
frequently in the right ovary on account of the appendiculo-ovarian ligament, a fold 
of peritoneum which runs between the base of the appendix and the hilum of the ovary 
in which there are a great many lymph channels and on account of absorption of toxins 
from chronic appendicitis 

Often chronic appendicitis causes gastric disturbance, pyloiospasm, iiites- 
tinal indigestion as well as constipation due no doubt in part at least to 
irritation of the sympathetic nervous system Certainly such a general 
abdominal distuibance as this would also cause leactions of some sort 
(trophic) in such complex and sensitive oigans as the ovaries 

The majority of wi iters are agreed that folhculai cysts are due to 
ovaritis, although a few men and among them some of the best, contend that 
these cysts are normal If ovaritis is the mam cause, then the great frequency 
of cystic ovaries in girls and women fiee from any possible specific infec- 
tion, must derive their cysts from infection to be found m a diseased appen- 
dix alone This particular gioup of patients give us our clearest view into 
the causal relationship of appendicitis to follicular cysts 

I do not wish to go on record as saying that appendicitis causes all 
follicular cysts , but rather that the diseased appendix has a far more baneful 
effect upon ovaries than is commonly recognized 

From a study of our ovarian material, gross and inici oscopic, I am of 
the opinion that the conditions we see are not all reactions of ovaritis, but 
rather toxico-trophic changes analogous to the fibrous changes we see in the 
muscles of laborers and athletes In other words, we have a toxic hyperaemia 
(a source of more food) with an actual increase in the stroma tissues, par- 
ticularly on the cortical surface and by its toughness preventing the rupture 
of normal graafian follicles In many instances this stroma reaction is so 
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geneial that few giaafian follicles aie able to develop and consequently few 
if any follictilai cysts, even in ovaiies twice the noimal size, aie seen 

In acute ovaiitis polynucleai leucocytes aie abundant and the ovaiy leacts 
with chionic inflaminatoiy cells but not of the maiked degiee that we see 
in the appendix Theie aie dififeient degiees of fibrosis taking place in 
these ovaiies 








Fig 3 — This shows a detachment of leucocytes invading the serosa 
of an appendiv, representing a stage of acute exacerbation 


The filst pioblein befoie us was to deteimine whether or not these cysts 
weie noiinal giaafian follicles in different stages of development as some 

surgeons maintain As _ 

I have been generally ■***‘,,^ iwIT ^ " “4*^ ’"'W' * ^ ^ 

mteiested m the cytol- ^ 'V,-' 

ogy of the mysteiious * ^ ^ 

germ cells for manv ^ ' 
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of our human ovarian ^ ^ | 

material, seal ching care- ( » 

fully the unstained sec- 
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was veiy anxious to 

1 •• ^ ,, r Fig 3 — This shows a detachment of leucocytes invading the serosa 

collect 3.11 Ot tneSe of an appendix, representing a stage of acute exacerbation 

ovules I could find, 

nevertheless, the fact remains, after much haid woik that we found veiy few 
normal graafian follicles with o\ules to add to our collection Although 
many surgeons claim they can tell a giaafian follicle grossly from a follicular 
cyst, I must confess in the light of our research that I have been unable to 
do so and furthermore any surgeon who wishes to puncture follicular cysts 
can carry out his technic with little feai of destroying an ovum 

Pathologists have been unable to add anything to Virchow s classic 
description of follicular cysts made in 1865 and which is as follows The 
characteristic feature of the true follicle hydrops is that in the beginning 
of Its formation, at least an ovum is found m the fluid, because the formation 
occurs thus , that a larger quantity of albuminous watery but not mucoid 
fluid accumulates 111 a graafian follicle that usually contains a cell mass, an 
ovum, and a membrana granulosa Later on the ovum dies One can clearli 
see how it disintegrates First its protoplasmic mass becomes a softer sub- 
stance which IS easily divided and is finally completely dissolve len 

there is merely a serous sac left Occasionally this cystoi de, 3 eneration 
occurs m a solitary follicle, and m the mam it can be accepted tiat uni ocu < 
hydrops of the ovary is of follicular origin But I have shown that not a 
few ovarian dropsies which are multilocular in the beginning sccondanli 

coalesce and form a single sac ” 
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It IS only those cases of follicular cysts of the ovaries that are not due 
to the following possible causes exclusive of appendicitis that I wish to 
stress, the presence of a diseased appendix is the only apparent if not real 
cause The general causes to be enumerated aie pyosalpinx, chronic adnexal 
lesions, peritonitis, myoma, letroversion and other misplacements, metritis 
and perimetritis, venous hyperacmia from piolapscd ovary, too slight con- 
gestion and interstitial oophoiitis 

Graves is of the opinion that in ceitam instances it is likely that dis- 
turbances of circula- 



tion, such as repeated 
or continuous hyper- 
Jenna may cause a too 
rapid development of 
the primordial follicles 
and hence an overpro- 
duction of atretic 
follicles 

While it IS generally 
conceded that the cor- 
pus luteuin regulates 
through Its internal 
secretion the mechan- 


PlG 4 — Loose battle formation Leucocytes advancing into the ISlll of mcnStruatlOn, I 
serosa certainly to attack an ambushed enemy , , , , 

have often wondered 


what selected a certain ovum in most cases to develop and ripen in prefer- 
ence to hundreds of otheis, although more than one ovum are at times 
discharged together 

A Study of the egg formation m insects and nematodes has shown me 
that their eggs are formed in long tubes in winch we can see all stages of 
development down to the finished and ornamented product, and representing 
an exquisite series of metabolic gradients both individually and collectively 

Although in the human ovary we cannot see any definite linear arrange- 
ment of ova like in the cabbage butterfly, for instance, save as suggested 
by the egg tubes, nevertheless there must be some physiological gradient 
here analogous to lower life that is not moiphologically apparent because as 
Graves points out, there are only about 14 to 18 follicles that reach maturity 
each year In the ovaries of young rabbits there aie so-called egg tubes 
of Phluger growing in from the germinal epithelium, a condition such as 
suggested above 

Undoubtedly in ovaries with a thickened cortex there is an upset of the 
normal physiological cycle The accumulation of fluid in atretic follicles 
seems to contribute to further degeneration of normal follicles G L 
Rhodenburg and A M Heilman ’ have shown that injection of saline extract 
of corpus luteum into guinea pigs causes marked cystic degeneiation with 
loss of normal recessive phenomena 
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Since many cases of chionic appendicitis follow acute attacks, we have 
here a source of ovaritis infective m character and a cause of cystic ovaiies 
Appendiceal adhesions, inoie or less inaiked, are common and indicate that 
the local infection has extended beyond the appendix Patients opeiatcd 
upon m this stage of acute inflammation will often have their wounds infected 
from germs fiee in the peritoneal fluid Those cases of appendicitis which 
aie chionic fiom the onset probabl} affect the o\aries through toxins liber- 
ated thiough the seiosa No doubt toxins carried by the lymph and blood 
streams from the appendix also affect the ovaries 

If It weie true that small cystic ovaiies are never painful or tender and 
never give rise to symptoms, nei vous oi otherwise, there would be no need 
for this paper However, aftei caiefully studying our cases, I am thoroughly 
convinced by the evidence that chronic appendicitis in women on the whole, 
presents a more complex symptomatolog}' than m men 

Where the ovaries aie affected, often they present more marked leflex 
and gastric symptoms than do those patients with no cysts of the ovaries 
Dysmenorrhoea is not uncommon and with only one o\ary cystic, the former 
is apt to occur on alternate months I have m mind a patient, daughter 
of a physician and a teachei in one of oui large city High Schools who, 
before she came undei my care had suffered for years from dysmenorrhsea 
and had her uterus dilated twice by a very competent gynaecologist of Cin- 
cinnati No relief was experienced and the pains were so severe that 
morphine had to be resorted to each month Examination revealed that she 
was suffering from chronic appendicitis and both ovaries were enlarged and 
tender to touch Removal of the appendix and plastic operations on the 
ovaries completely cured her and she has no desire foi morphine 

A very reputable surgeon of Chicago told me that the pain or tender- 
ness that we think is in the ovaries comes from the appendix , and that when 
the appendix is removed the pain stops To refute this idea which is seldom 
true and at the same time to show how difficult it is always to do the right 


thing in these cysts of the ovaries, I cite the case of a girl eighteen 
years of age suffering from chi onic appendicitis and small cystic ovaries 
The appendix was removed and the cysts punctuied She was soon much 
improved, gained weight and after some months she began to have seveie 
pains at her periods with great tenderness and some enlargement of hei left 
ovary Being put to bed, we were forced to reoperate upon her removing 
the left ovary, the cysts having refilled, it was remov'^ed because the entire 
organ was a mas-= of small cysts She was cuied following this operation 
It has always been and is still a question with me wdiat to do w len we 
encounter these small cystic and hypertrophic ovaries m the course o an 
appendectomy It would seem as you will see later that the majoriU o sur- 
geons and gynaecologists recommended no interference that is. no punchire. 


plastic or removal of the diseased ovaries 

Three thim?s I have long since learned in practice, fiist. to have an 
ihree things i a g Utap-nosis or opinion on faith One must 
open mind and to accept no man s on g I 
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observe and think for himself, consequently I have practiced the usual classi- 
cal surgical piocedures upon this type of ovaiies and observed lesults 
I feel that the removal of the appendix as a souice of toxic and infective 
irritation of the ovary is all that is lequiied m many cases, however those 
with tender ovaries, dysmenoi rhcea, nervous and exaggerated gastric and 
reflex symptoms require some type of suigeiy eithei puncture if only one or 
a few cysts aie piesent, plastic for very large piolapsed oigans, and where 

there are a great numbei of cysts both on the surface and within the ovarv 
» " 

eithei subresection or 
lemoval is indicated I 
try to be as conserva- 
tive as possible I do 
not think that anyone 
has a right to be dog- 
matic in his method of 
treatment, for I have 
had the family physician 
tell me later that I 
should have removed 
Mis E's light ovary 
or that Mrs F was no 
better after resection of 

Fir s — An ovum ready to escape but unable to do so because of a both OVai ICS, CtC It 
thick tough ovarian cortex 

may be when I get my 

mind perfectly adjusted to all these different lesults, that it will be tune for 
the conseivatism of age to set m and dominate my practice 

One point I wish to make is that sensoiy nerves which have withstood 
constant irritation foi long peiiods of time lequire consideiable time to 
recover their normal function, if they evei do Therefore early interference 
m cases of chronic appendicitis should be instituted in Older to stop this 
neive irritation I have examined many patients following appendicitis and 
find that they retain their tender points for yeais even though they aie well 
Just as we can hare what Deaver calls the ciiihosis of delayed operation, 
we can also have marks of delayed opeiation upon the sympathetic nerves 
and plexus to the appendix and ovaiies 

A¥e must have early opeiations for appendicitis in women if we expect 
to avoid ovarian complications and the bad lesults of ovarian suigerj^ in late 
cases I think that most suigeons and gynaecologists agree that the uniloculai 
cysts that may leach the size of a hen’s egg with the remaining portion of 
the ovary practically normal, requiie lesection Very often they occur on 
the dependent end of the ovary 

Findley ® has well stated the indication foi surgeiy as follows “ Cystic 
degeneration of the ovaries doubtless contributes to a general nervous state, 
but in my judgment this can only be due to the local discomfort I doubt if 
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theie can exist a gcncial distmbance of the neivous system lefeiablc to the 
ovanes without local chstuibance Theiefoie in the absence of local cb-,- 
01 dels, the geneial neivous phenomena should not call for suigical mtci- 
vention oi foi inteifeience with the ovaiies ” 

A summaiy of tlie answeis to a questionnaiie sent to suigccns and 
gynecologists in oui gieat medical centies, all membeis ol the College ot 
Suigeons, pel taming to difleient phases of the small cystic o\aiv is appended 
A glance at it Avill convince anvone that the “ pei feet day ” of om knowledge 
on this subject is fai oft 

The questions and 
analysis of the answeis 
aie as follows 

1 What do you think 
IS the cause or causes of 
folliculai cysts of the 
ovai les ^ 

2 What do 3^ 0 u 
think IS the cause of 
follicular c}^sts of the 
ovaiy when not associ- 
ated with tubo-utei me 
disease or pelvic inflam- 
mation ? 

A n s w e 1 Thei e 
seems to be a diveisit}'' of opinion among suigeons and gynaecologists as to 
the causes of the above since there weie 64 diffeient opinions offered on the 
first and 65 on the second, showing a wide lange of fact and imagination 

3 Are follicular c}''sts noimaP Y'^es, 28 per cent Yes, with reset va- 
tions 12 per cent No, 51 per cent Doubtful, 9 per cent 

4 Do folliculai cysts cause lefened symptoms^ Yes, 43 per cent No, 
26 per cent Sometimes, 16 per cent Doubtful, 15 per cent 

A few S}''mptoms suggested are pain qualified as intense or pam in 
ovary, hot spot, burning sensation, pioduced undei such conditions as pio- 
lapse of the ovaiy, enlarged ovary, pressuie on neives, dysmenorrbcea, pam 
at time of ovulation, soieness coincident with the menstrual period and 
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Fic 6 — A photomicrograph of Fig S showing the wall of the Graa 
fian follicle paralleled by a blood-vessel crowded with leucocytes 




diionic appendicitis ^ 

5 Do follicular cysts ever pioduce painful 01 tender ovaries^ Yes, 1- 
?ei cent No, 15 per cent Sometimes, 16 per cent Doubtful, 9 per cent 

Conditions suggested which produce the above aie large and tender o^ar3, 
wessure, prolapsed ovaiy, hfcmoirhagic condition, tension and o\ antis 

6 Do folliculai cysts evei cause d}smenoiihaa^ Yes. 46 per cent 
52 pei cent Doubtful, 16 per cent Piobable, 6 per cent 

7 Do follicular cysts cause othei menstiual distinbance Yes. 42 per 
:ent No, 29 pel cent Sometimes, n per cent Doubtful. i8 per cent 
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8 In your opinion, do follicular cysts occur more frequently in one ovary 
than the other, if so, which one’ What is youi explanation^ Right ovary 
alone 40 per cent Left ovary alone, 32 per cent Both ovaries, 28 per cent 

The following explanations aie offeied for this condition 

Left ovmy, due to poor circulation, trauma of the sigmoid, circulation 
disturbed by constipation, direct line for infection, blood stasis on account 
of anatomical arrangement of ovarian vein 

Right ovaiy, due to caecum and appendix, most incisions permit best view 
of right ovary and it is more often examined, inflammatoiy condition on 
the right side of the abdomen, result of appendiceal irritation with increased 
vascularity m this region and proximity to the appendix 

Both ovaiics, due to blood stasis 

Causes of the hypertrophic ovary are set forth as inflammation, hyper- 
semia, cnculatory irregularities, rupture of follicle not taking place, con- 
genital or endocrine, active sex life, associated with uterine fibroids, thyroid 
endocrine disturbance 

10 What causes the ovarian cortex to become thickened and tough, 
either with or without cysts, in the absence of any pelvic inflammation or 
uterine displacement^ 

A great number either did not answer or said that they did not know, 
but at least a vai lety of opinions were offered as there were f 01 ty-five differ- 
ent causes set forth causing a thickened cortex 

11 Do you think that toxins which find their way into a normal amount 
of peritoneal fluid from abdominal disease such as inflammatory affection 
of the gall-bladder, stomach, colon, etc , could have any effect upon the 
ovaries^ Yes, 18 per cent No, 64 per cent Doubtful, 9 per cent Pos- 
sible, 9 per cent 

12 Do you treat small cystic ovaries surgically^ Yes, 39 pei cent No, 
46 per cent Sometimes, 15 per cent 

13 What IS your treatment^ Many state that treatment depends upon 
the size of the cyst and state of the patient Otherwise the treatment sug- 
gested covers a wide range of medical and surgical procedure 

14 Can you distinguish between a follicular C3st and a graafian follicle 
by inspection alone? Yes, 39 per cent No, 45 per cent Doubtful, 16 
per cent 

15 Do ovaries possess sensory nerves? Yes, 75 per cent No, 18 per 
cent Probable, 7 per cent 

The following is quoted from lemaiks which weie made pertinent to 
this sub3ect 

“ Operate upon a young woman for mild t3q3e of chronic appendicitis, 
remove the appendix, inspect ovary, if C3'stic and small, stab and express 
Leave this ovary without this procedure and she will continue to have pain 
and that burning spot ” 

“ A normal ovary is not sensitive ” 

“ Pelvic pathology causes are little known ” 
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“It may be that escape of folliculai fluid is iintative m some individuals 
and hyperplastic connective tissue forms m the ovarian cortex as it does else- 
wheie m the body m i espouse to peisistent in Ration ” 
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The origin of the common cellular malignant tumors of the testis has 
never been fully determined For many years two somewhat divergent views 
have been maintained Wilms and Pick, making many sections in all portions 
of malignant tumors and finding m most of them evidences of mixed or tera- 
tomatous structure, concluded that nearly all the cellular tumors are of embry- 
onal and teratomatous origin A specific exception is the rare adenoma of the 
testicular tubules, described by Chevassu and Pick, which they derived from 
the adult spermatic tubules Pick’s dictum of the one-sided development of 
teratomas, one anaplastic element outstripping and suppressing all the others, 
has found a rather wide application, and has done much to support the tera- 
tomatous origin of testicular tumors, especially of the benign growths In 
1911, one of the present wi iters, aftei a study of a series of testicular tumors 
w’^as able to bring some additional evidence supporting the views of Wilms 
and Pick In that study teratomatous elements w’ere found in portions of 
some very early round-cell tumors A peculiar lymphoid stroma w^as found 
to be characteristic of many embryonal tumors Teratomatous features w^ere 
found not only in the typical embryonal carcinoma wnth lymphoid stroma, but 
also in more adult tumors wnth fibrous stroma, the alveolar sarcoma of older 
writers This latter tumor seems to be identical with the so-called seminome 
of Chevassu, which that author believes to be derived from adult spermato- 
blasts For these reasons, it seemed necessary at that time to admit that 
nearly all the malignant tiimois of the testis are of embryonal teratomatous 
origin The application of the theory of Wilms and Pick was thus somewdiat 
extended Since no one observer could assume that he had seen all the pos- 
sible tumors of the testis, it was not claimed that rare malignant tumors of 
other types might not occur, but it was demanded that somewdiat specific dif- 
ferences in the structure and clinical course of such rare tumors should be 
forthcoming before their exceptional character could be maintained 

The second view has been adopted by many French writers, especially by 
Chevassu While recognizing the occurrence of many embryonal tumors 
with teratomatous elements, Chevassu maintains that the common round-cell 
tumor of the testis is derived from adult spermatoblasts and is neither embry- 
onal nor teratomatous He finds it possible to identify tumors arising, some 
from the inner and some from the outer, layers of cells lining the adult 
spermatic tubule Pie was not able to trace the origin of any of these tumors 
to the spermatic tubules but bases the diagnosis on the resemblance of the 
tumor cells to the spermatoblasts Clinical features separating the embryonal 
from the adult tumors were not observed 

Careful students of the recent literature will also discern a tendency to 
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identify the H\o theoiies, by assuming an otigm of many tumors from paitly 
embiyonal tu])ule cells distributed tbioughout the testis m normal tubules 

A thud hypothesis has sometimes been discussed, viz that the presence 
of a teiatomatous tumoi might excite a malignant tumor piocess m the adult 
tubule cells 

Among lecent wiiteis the two mam contending theories have enjoyed 
about equal pojxilai ity, but it does not appear that any new facts have been 
brought out which could decide the question at issue Recently, however, 
Gordon Bell has contiihuted an impoitant study which favois the origin of 
certain tumors fiom the testiculai tubules He points out that these tumors 
geneially occiii m 
middle life grow 
more slowly than 
the embiyonal tu- 
moi s, and that 
transitional stages 
of transformation 
of normal into tu- 
mor tissue can 
apparently be 
traced We have 
never been able to 
trace such trans- 
formations in any 
of the malignant 
tumors, but have 
long been await- 
ing the obser^a- 

tion of a case in Fic i —G ross nppcinnce of multicystic tumor involving much of the body 

which It seemed 

possible, and in which other structural and clinical features suggested an ori- 
gin of the tumor from adult cells The present case seems to have furnished 
the long desired opportunity 

It might be supposed that a decision regarding the exact origin of testicu- 
lar tumors is only of academic interest Yet, this view is not in accordance 
With certain facts, because most malignant testicular tumors carry a very ba 
prognosis, which determines certain lines of treatment based on course an 
outcome Moreover, most embryonal tumors are highly radiosensitn e, an 
metastasize very early, while adult tumors may be expected to be less ra lo 
sensitive and to disseminate less early, so that surgical removal rather tian 
radiation might be indicated 

Casl History —Mr J M W , fifty-one years of age, weight 210 

0 some gastrointestinal disturbance for some months In June, 192 > no e 

® right testis Wassermann negative m blood and spinal fluid n rigi si e o _ 

1 lere was found a mass as large as a goose egg, with slight hydroce e 
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20 cc fluid the testis felt normal, but there was a small nodule at upper end and a larger 
smooth rounded mass at lower end, supposed to be in epididymis On March 3, 1927, 
exploration under cocaine, showed the small mass to be in the globus major, while the 
larger mass was subsequently proven to be in the body of testis On separating 
the epididymis, a large amount of clear fluid escaped from testis, and on pressure much 
more fluid escaped, reducing the size of the organ to nearly normal dimensions The 



Tig 2 —Structure of solid portion of tumor, showing diffuse or sliglitlj alveolar grovtli of ciiboidal 

cells 


large mass had disappeared, but the testis in this region was thickened Epididy- 
mectomy completed 

September 30, 1927, the testis was found as large as before, and was then removed 
with the spermatic cord 

At the present time the patient is well and there is no sign of local or abdominal 
recurrence 

G70SS Anatomy — The testis, collapsed after drainage of fluid, measures 5 x 6 cm 
The contour is rounded, smooth, tunica albuginea intact On section, the tumor occupies 
about one-half of the glandular area, and mostly on one side, while the remaining half 
appears like normal testicular tissue The upper half of the tumor resembles a very 
coarse sponge m texture, with extremely numerous fibrous strands inclosing very many 
small cysts Some of the cysts are larger, 3x4 mm , and three are much larger, i cm 
in diameter Among the cysts are several solid opaque tumor areas The tumor is well 
separated from the gland tissue by a fibrous capsule along the upper segments, but, below, 
the cj'sts and solid tumor merge insensibly with the gland tissue The tumor is thus 
distinctly withm the body of the testis and not in the rete, where the usual carcinoma of 
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the testis arises The rete appears free from involvement The epididymis, removed at the 
first operation, showed no definite gross changes It w^as examined microscopically by 
Doctor Symmers, wdio reported Foreign body granuloma of epididymis 

The location within the body of the testis, and involving much of the organ, and the 
multicystic cliaracter, are features which distinguish the tumor sharply from the ordinary 
teratomatous carcinoma of this organ 

Histology — Histological examination by Dr Symmers “Foreign Body Granuloma 





-Structure of area showing 

flat cells 

of Epididymis ” The structure of the tumor is peculiar and notably different from that 
of most testicular tumors The cells are small, pob'hedral, and very h}pcrc ironiatic, 
nucleus filling most of the cell mass They line the very numerous sma 1 cystic spaces 
in single rows or flat layers There are numerous papillary projections of stroma in the 
cysts, all covered with one or more layers of epithelial cells, and these cells soinetime 
infiltrate the stroma The tumor cells also form solid areas, in a diffuse shgU . 
alveolar structure The stroma is adult in type and free from ympiocv i 

The remaining testicular tubules are atrophic, but many o lern \%hich 

tumor cells Spermatozoa are found m considerable numbers ' ntxnic-il 

are slightly altered In places the lining cells appear ^ery Perc -omaj^ic^mid 
suggesting that they are in process of transformation into j,’ . pos<;i!)Ie 

of the tumor from the tubule cells is not satisfactorily The tumor 

that the suspicious tubules are being invaded the Te’sticular tissue In thi^ 

mass seems to replace rather than compress and p 
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respect the process is entirely different from the teratomatous carcinoma, which displaces 
and compresses the testis, and onlj occasionally invades it 

The general structure resembles that of the adenomas of Pick and Qievassu, hut is 
much more cellular and anaplastic than these adenomas 

COMMENl 

The present case presents clinical, gross anatomical, and histological fea- 
tures which separate it sharply from the common embryonal tumor of the 
testis The age of the patient, fifty-one years, the slow course, and the 
absence of metastases after a long period, and m spite of a paitial operation, 
indicate a different clinical condition from that which exists with the malig- 
nant embryonal tumors The gross anatomy, showing a peculiar multicystic 
tumor arising well within the body of the testis and replacing the gland tissue 
instead of displacing it, is very different from that of the embryonal tumors 
The structure marked by small cubical cells covering very numerous papillary 
projections of stroma and growing in diffuse or slightly alveolar form, is also 
markedly different fiom that of the embryonal tumors 

We therefore conclude that the tumor is not to be classed with the ordi- 
nary embryonal tumors of teratomatous oiigin, but is an adult anaplastic 
growth probably derived from the adult tubule cells 

We have never seen a tumor of exactly this type before, and therefore 
think they must be rare Gordon Bell, however, describes four cases, three 
of which at least seem to belong in the present class of adult adenocarcinoma 
They all occuired in subjects past the usual age of incidence of testicular 
tumors, and they grew slowly, remaining in the testis for as long as two and 
three years The fate of the patients was not stated 

In view of all the data now available, it appears that there are two vari- 
eties of malignant carcinomas of the testis The great majority, but not all 
of the tumors, are embryonal carcinomas of teratoid origin, which tend to 
appear at earlier ages, generally before forty years, grow rapidly, metastasize 
freely by both blood and lymph paths, and are highly radiosensitive The 
other type is rare, appears generally after forty years of age, grows slowly, 
metastasizes less rapidly is probably somewhat radioresistant, and should 
offer a better prognosis 

It should be possible to recognize many of these cases of slowly growing 
tumors of adult type on clinical data, and many more, if not all, should be 
identified on gross anatomical and histological features It still remains to 
determine how numerous these tumors are, and whether there are other vari- 
ants of the series of adult adenocarcinomas which can be separated from the 
embryonal carcinomas 
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Histoi ical Data — The earliest record of an attempt to study the nature of 
testicular tumois of probable malignant character is found in the work 
of Saint Donat In 1696 he identified m a neoplasm from that site a rudi- 
mentary skull and pigmented ocular cups, and thus seems to have established 
in great measure the teratomatous origin of these tumors In 1803 Prochaska 
found fetal units m a testiculai neoplasm of malignant nature and 111 1833 
Andre de Peronne discovered hair, teeth and bones in a similar type of new 
growth. Later Johnsen established the tndermal chaiacter of malignant 
tumors of the testicle, and the investigations of Carling went far to demon- 
strate that their probable beginning is in the rete testis 

Fi cquency — Tumors of the testicle are relatively rare The great 
majority of them are malignant Benign neoplasms are so rare that they 
are of very little clinical importance Only a very small number of the 
different types of benign tumors are on record Ewing ^ recognizes only 
two true adenomas of the testicle, and Rubaschow ^ collected three rhabdo- 
myomas, two osteomas, one lipoma, ten fibromas from the literature and 
noted that enchondromas and hypernephromas are extremely rare Among 
the malignant testicular neoplasms which represent 1-3 per cent of all malig- 
nant tumors encountered in the human body (Bouchard and Laquiere,^ 
Weiser,^ Morris^), the carcinomas are by far more frequent than the 
sarcomas Only 4-10 per cent of all testicular tumors are sarcomas 
Rubaschow ^ mentions in his recent communication thirteen round-cell sar- 


comas, seven spindle-cell sarcomas and four polymorphous 
as reported in the literature Endotheliomas aie very rare 


-cell sarcomas 
Tanner” col- 


lected m 1922 about 600 cases of testicular carcinomas from the literature 
The present number of published cases runs well over 700 Besides true 
tumors, teratomas and teratoids are found in the testicle from which benign 
as well as malignant tumors frequently arise These formations can be 
arranged according to their frequency as follows Carcinomas teratoids 


teratomas, sarcomas and benign tumors 

Etiology — i Heredity does not play an important it an} part in tie 

etiology of testicular carcinomas (Wesson ' ) 

2 Sexual activity may have some relation to the origin of these inmor^ 
as they occur most frequently during the period of the greatest \ igor 
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3 Previous testicular or epididymic diseases as tuberculosis, gonorrhoea, 
syphilis, are apparently without any etiological significance (Weiser^) 
tory in 20-30 per cent of the cases (Wesson,'^ Coley Chevassu ® states 

4 Trauma is of a doubtful causative importance in spite of a positive his- 
that it IS overrated as an etiological factor and Weisei ^ takes a similar stand- 
point m this matter It has to be considered that trauma of the testicle is 
very common By diiectmg the attention of the patient to this organ the 
trauma may cause the detection of the pieexisting tumor But in cases 
m which the development of a tumor follows the tiaiima several months 
later a relation between trauma and tumor foimation cannot be absolutely 
denied, as testiculai carcinomas glow rather slowly in the beginning The 
more fiequent occurrence of caicmomas in undescended testicles located m 
the inguinal canal is also mentioned m support of the etiological significance 
of the traumatic factor It is asserted that the inguinal testis is subjected to 
frequent bruising against the pubic bone and compression by the contraction 
of the muscles of the anterior abdominal wall But Weiser"* contends 
that the inguinal testicle is less exposed to tiaiima than the scrotal organ 
It IS, however, a fact that inguinal testes are more frequently the seat of 
caicmomas than the scrotal ones While carcinomas are ten and three- 
tenths times as often present in scrotal testes as in inguinal ones (Pearlman,^“ 
Cunningham only one undescended testicle is found to 500 scrotal ones, 
or malignancy in undescended testicles is fifty times as frequent as m scrotal 
ones Rice states a lower figuie (i 15), but there is still a marked 
piedommance of the carcinomas in the undescended organ Trauma as 
represented by the contraction of the abdominal muscle occurring with cough- 
ing, lifting, etc (Kahlden^®), or torsion of the cord (Pearlman’^®), is 
regarded as a causative factor for the development of malignancy in testicles 
retained in the abdomen Bulkley^'* notes that one m every seventy-five 
abdominal testicles becomes malignant, or one in every four malignancies 
111 undescended testicles is found in an abdominal one Uffreduzzi and 
Keyes assert also that the abdominal testis is more likely to become malig- 
nant than the testis retained m the inguinal canal Tanner,® however, states 
that the testis located in the abdomen has the least tendency toward malig- 
nancy Wesson"^ and Keyes regard the present statistical data concerning 
the frequency of malignancy m abdominal testicles as inconclusive Pearl- 
man^® collected sixty-five cases of malignancy in abdominal testicles from 
the literature 

5 The importance of developmental disturbances of the testicle for the 
origin of cancers of the testicle is especially emphasized by Ewing, ^ Pick,^® 
Wilms,!® Ribbert®® and others Ewing contends that all carcinomas as well 
as the majority of other testicular neoplasms derive from teratoids which 
are highly potentially malignant In these teratoids the tumor cells out- 
grow and suppress moie or less the other tissue elements Weiser^ also 
stresses the impoitance of this factor He states that the affected testi- 
cle IS often congenitally larger or smaller than the normal one, pointing to 

1080 



CARCINOMA OF THE TESTICLE 


the presence of developmental disturbances in this organ He holds also 
that the inci eased fiequency of cancer in undescended testicles supports this 
viewpoint Fuithermore the occurrence of malignant growths m both testicles 
is highly suggestive of the existence and causative significance of pathological 
developmental conditions in these oigans Bland-Sutton mentions in 1923 
that thirty-five cases of malignancy m both testicles were so far reported 
Trauma probably may act as a contributary factor by activating the latent 
proliferative qualities of congenitally pathologic cells 

Origin — Carcinomas usually stait in the rete testis in the region of the 
junction of the upper part of the epididymis with the back of the testis 
There exist two theories concerning the actual origin of testicular carcinomas 
Langhans““ suspected and later Ewing, Wilms and others considered it a 
well established fact that testicular carcinomas are exclusively products of a 
one-sided development of teratoids Ewing claims that a careful examina- 
tion of the tumor frequently shows at times only very scanty traces of other 
tissues as cartilage, bone, nests of entodermal epithelium, etc , revealing the 
teratoid origin of the tumor (Morris,^ Hmman, Gibson and Kutzmann^^) 
Ewing supports Ins contention with the following reasons 

1 The characteristic structure of embryonal carcinomas is sometimes 
also observed m carcinomas of definitely teratoid origin 

2 He observed m a very early embryonal carcinoma minute tiaces of 
other tissues 

3 The rapid growth of the malignant embryonal elements gives unusually 
favorable opportunity for the overgrowth and suppression of othei tissue 
elements 

4 The only known benign tumor of the adult spermatoblasts is very 
different from the embryonal carcinoma 

5 Against the origin of the embryonal carcinomas from spermatoblasts 
incited to growth by the presence of a teratoma the occurrence of extratestic- 
ular embryonal carcinomas (ovarian teratomas) (Zeithn has to be noted 

6 He could not substantiate the findings of Gordon Bell who reported 
the observation of transitional stages between normal spermatoblasts into 
tumor cells as he was unable to rule out collateral hypei plasia and invasion o 


the tubules by tumor cells , 

7 There does not exist an actual difference between the origin o em irj ^ 
onal carcinomas from primordial isolated blastoineric cells and pnmiti 

cells as both are omnipotent , , _ , j,,, n-, 

Chevassu,® Debarnard.,^ Schultz and E.sendrath,-' (^rdon Bell ^ 

Frank,® Geist® and others, however, claim that a certain ° ' 

noma which Chevassu named seminoma, Ewing: ca e eiiiir^oi a ■ ■ 

Schultz and Eisendrath termed 

spermatoblasts of the testicular u u es ^ majority of Hie c,i<cs, 

character of embryonal carcinomas is no .,„„l ,i,at ,hc dificr- 

that these tumors may occur associated 
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eace in the age of incidence of seminomas and teratoid carcinomas, the former 
being more frequent in the third decade, while the latter are more frequently 
found in persons who are m their fourth decade, but also occur m babies 
as well as in old persons, point to a difference in character of these two 
new growths Ewing admits the possibility that those clear celled carcinomas 
tending to form alveoli without definite embryonal character and without 
lymphoid stroma may belong into a separate class and originate from adult 
tubular epithelium as claimed hy Chevassu He concludes that in no other 
organ the principle of overgrowth of one element of a teratoma has been 
proved to be so predominant as m those of the testicle and while it is 
possible to carry this principle too far, the data seem to demonstrate 
Its great importance m the interpretation of tumors of this region Ewing 
does not completely deny accoiding to this reference the origin of a certain 
type of testicular carcinomas from the tubular epithelium Seminomas may 
originate, from an evaluation of the existing observations in our opinion, from 
teratoids as well as from the testicular epithelium But the latter tissue 
IS apparently less frequently the source of malignancy of the testis There 
seems to us not sufficient evidence brought forward to deny to spermato- 
blasts any malignant blastogenic properties Kaufmann considers also the 
origin of testicular carcinomas from adenomas and germmative parts of 
Wolff’s body 

Maa oscopic Appeal ancc — The testicular carcinomas can be divided according to 
their macroscopical appearance into solid and cjstic carcinomas 

1 Solid carcinomas are usually soft, rarely firm m consistency The normal 
shape of the organ is usually preserved, but also a nodular surface ma> be occasionally 
seen The testis is in general considerably enlarged in cellular tumors or may be 
rarely of almost normal size in fibrotic neoplasms of scirrhous tjpe On the cut surface 
they are often turbid, of yellowish white color and medullarj', homogeneous, sometimes 
somewhat granular or glassy gray appearance without any definite texture Hemor- 
rhages and irregularly shaped yellow necroses which are frequently ver}' extensive maj 
produce a multicolored aspect of the cut surface Atrophic testicular tissue maj be 
present in the periphery of the tumor underneath the capsule 

2 Cystocarcinomas resemble raulticystic cystadenocaremomas or cystic teratomas of 
the ovary But they involve also the epididymis which remains unaffected in teratomas 
of the testicle 

The epididymis is in general completely absorbed in the tumor mass The time 
of invasion of this organ depends upon the size, the location and proliferative activity 
of the tumor The tunica albuginea is rarely involved except in a late stage The 
veins m the tunica albuginea are dilated and tortuous Perforation through the skin 
with ulceration and suppuration is rare 

Mtd oscopical Appeal ancc — The testicular carcinomas may be grouped according to 
their histological structure as follows 

I Seminoma or spermatocytoma or embryonal carcinoma or incorrectly large 
round-cell sarcoma 2 Adenocarcinoma with its papillary and gelatinous variety 3 
Squamous-cell carcinoma with and without cornifications and basal-cell carcinoma 
4 Neuroepithelioma 5 Chonoepithelioma 6 Carcinosarcoma 

I Seminomas which constitute about 50 per cent of the malignant testicular tumors 
are composed of solid nests of round or polygonal, large cells with a clear, glycogen 
containing cjtoplasm and large, round, usually centrally located, hyperchromatic nuclei 
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The}" arc in general arranged in smaller and larger alveolar or tubular formatio,ns 
which may rarely show a central lumen and are embedded m an interlacing network 
of loose connective tissue containing more or less numerous lymphocytes Even definite 
lymph nodes may sometimes be present Extensive necroses and haemorrhages are 
frequently observed The stroma is sometimes more abundant, the alveolar arrange- 
ment less pronounced and a more diffuse infiltrative proliferation of the tumor cells 
exists In rare cases the lymphocytic infiltration is absent The seminoma cells are 
highly sensitive to fixation fluids If the tissue is not properly treated the cells shrink 
leaving a pseudomtcrcellular substance Other tissue elements as bone, cartilage, nervous 
cells, etc , pointing to a teratoid origin of the tumor are not infrequently found 

2 Adenocarcinomas are not as often observed as seminomas Gelatinous adeno- 
carcinomas are cxtiemely rare Papillary and solid formations are sometimes present 
111 the same tumor The adenocarcinomas show frequently a very delicate structure 
Tliey are found m very young as well as very old persons 

3 Squamous-cell and basal-cell carcinomas are rarely seen The cornified type 
of squamous-cell carcinoma is very rare 

4 Carcinoma of a neuroepithelioma type are also very rarely observed In these 
tumors oval and spindle-shaped cells surround in a radiating arrangement a small 
central lumen 

5 Chonoepitheliomas representing the typical or atypical syncytial type are rare 
They are sometimes associated with embryonal adenocarcinoma The primary tumor 
which appears as a dark red nodule is occasionally very small and may be overlooked 
during life time Spontaneous regression of a testicular chonoepithelioma is suspected 
in cases m which a fibrous node in the testicle and extensive general metastases of a 
chonoepithelioma exist 


Metastases — Carcinomas of the testicle form m general, veiy early and 
extensive metastases by way of the lymphatics and blood vessels The vas 
deferens is rarely invaded and used as a way for the extension of the tumor 
Very small testicular tumors which cannot be palpated may produce retro- 
peritoneal metastases of enormous size (Prym®^) By continuous growth 
in the lymphatics of the spermatic vessels the tumor cells may surround, 
compress and even invade the meter and urinary bladder and infiltrate the 
perivascular tissue from the inguinal canal up to the renal hilum By inva- 
sion of the spermatic veins the tumor cells may grow into the inferior 
vena cava and the right heart Metastases by way of the blood vessels are 
found in the lung, liver, brain, kidney, etc The metastasizing in the lym 
phatics occurs in two steps The retroperitoneal lymph nodes locate le ore 
the 3rd— 4th lumbar vertebras, left of the aorta and right between aorta an 
vena cava are first involved They appear on palpation as unino\aj 
masses which may bulge sometimes below the costal arch ter t le pe 
foration of the tumor cells into the thoracic duct metastases are o is 
m the left supraclavicular lymph nodes From there ‘'’'= 
into the intratlioracic lymph nodes and by way of t le i 00 in o o * 

In carcinomas having the structure of a mixed tumor the 
reproduce the different tissue elements of the ongma umo 
cell caicinomas sometimes form "^etastase^s l,Ulc m the 

Malignant humors o t t^ nKtasta.c 

way of subjective symptoms, especiall) than one-third of all ca^cs 

have occurred Pam is present m some 
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but it IS not severe It is, rather, of a dull, aching and dragging character, 
more noticeable toward the end of the day It almost invariably disappears 
after a few hours in the reclining posture and is probably due to blood vessel 
engorgement and the pull of the increasing weight of the tumor Objectively 
there is not much more The tumor grows slowly at first and then rapidly, 
retains in most cases the normal oval outlines of the testicle, is generally 
smooth and moderately firm on touch and seldom involves the skin and fascia 
The cord is not always thickened 

The secondary growths may be attended by symptoms peculiar to their 
respective localities Pam and tenderness on palpation of the mass or masses 
are characteristic of metastases m the skeleton, especially in the cranium 
Digestive disturbances and sometimes constipation are not infrequently noted 
when the retroperitoneal glands m the region of the celiac axis are 
involved When, rarely, the brain is attacked there are characteristic find- 
ings of pressure, and when the lungs are invaded, or the thoracic glands, a 
rather persistent and annoying cough is likely to trouble the patient Signs 
and symptoms of intestinal obstruction are sometimes met with when there 
are formed adhesions between the secondary growths and the small bowels 
in the upper abdomen Hematuria and other urinary disturbances as tenesmus 
occur when the kidney is invaded or ivhen the bladder is subject to pressure 
from growths, primary or secondary, m the lower abdomen or pelvis Skin 
metastases are seldom painful and may escape unnoticed by patient and 
physician They resemble sebaceous cysts and are frequently discolored 

In most cases, following early metastases, cachexia and loss of weight 
and strength appear, indicating that the inevitable outcome is not far aw'ay 

In the intraabdominal type, vague and, for the most part, ill-defined 
symptoms of pressure pain m the lower portion, follow^ed later by the dis- 
covery of the tumor or tumors (m the bi-lateral cases) on examination 
constitute the principal findings 

Diagnosis — This is usually not very difficult if the possibility of cancer 
IS kept always in mind when examining enlargement of the testicle 

The differential diagnosis is probably seldom made, clinically, and if done, 
could have little if any bearing on the treatment or outcome 

There must be differentiated, however, the following conditions 

1 Inflammations a Orchitis, simple, traumatic b Orchitis and epididy- 
mitis, gonorrhoeal c Gumma d Tuberculosis e Hydrocele f Hemato- 
cele (traumatic) 

2 Neoplasms (testicle and epididymis) a Benign tumors (adenoma, 
fibroma, osteoma, lipoma, enchondroma, etc ) b Malignant tumors I Pri- 
mary malignant tumors (sarcomas) II Secondary malignant tumors (sar- 
comas and carcinomas) 

3 Teratomas and teratoids 

Orchitis This is generally co-incident with gonorrhoea or follows very 
shortly after trauma There is greater pain and tenderness than in carcinoma 
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Increase in size is more lapid, generally a matter of hours or at most a day or 
two from the onset Theie is moie inegulaiity in outline of the mass and 
the epididymis is distinguishable 

Gumma Here a Wasseimann test alone cannot be relied on, as a coin- 
cident syphilis and carcinoma might exist Vigorous antisyphihtic therapy 
for a week’s duration should cause the gumma to shrink to such a proportion 
as to establish its nature Here also its irregularity m shape together with the 
probable indentification of the epididymis as a separate mass should assist 
in the differentiation 

Tuberculosis A nodular, irregular tumor mass involving the testicle, 
epidid)nnis and cord, together with a rise in temperature, especially in the 
afternoon, and the probable finding of evidences of tuberculosis elsewhere, 
quite likely m the seminal vesicles or m the pulmonary organs, should render 
the diagnosis not exceedingly difficult 

Hydrocele Transillumination should always be used when hydrocele is 
suspected Sometimes the fluid is quite thick and translucency is not appar- 
ent An exploratory incision may be necessary to clear up the situation 
A hydrocele may, however, co-exist with tumor 

Hematocele This generally follows trauma after a short interval The 
tumor cannot be transilluminated and is a boggy, not very firm mass Here 
again an incision may be necessary to determine the nature of the tumor 
If the blood is clotted or the clot has become organized, aspiration is useless 
In hematocele, of large size, practically none of the structures on the side of 
the scrotum involved, can be identified In those cases due to trauma, ecchy- 
mosis of the surrounding skin will likely be present Where it is due to 
other causes, this, of course, will not be found 

Benign Tumors This condition is not commonly met with, at least 
when compared to malignancy of the testicle The tumor would be of slow 
growth, obviously it would produce no metastases nor have any detrimental 
effect on general body health Removal of the tumor and microscopic exami- 
nation will establish its nature 

Secondary Malignant Tumors These are very rare The presence 
of the primary tumor and metastases in other organs will usually assure the 
correct diagnosis 

Epididymic Tumors, benign as well as malignant ones, are extreme } 
rare The testicle can be palpated and distinguished from the epididymis 

(ScholPM , , 

Teratomas They are in general nodular, slowly growing masses w iic i 

do not involve the epididymis Bony and caitilage tissue ma} le sometimes 

demonstrated m the tumor by a Rontgen-ray picture 

The differential diagnosis of carcinomas of the intraabdominal te'^tic c 
needs special mention Renal, intestinal tumors and tho^^e of the urinary 
bladder have to be considered By Rontgen-ra> examination of the respectn c 

organs the correct diagnosis ^Yl^ be obtained 
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Malignant tumors of the testicle have many characteristics which would 
seem to be distinctive They grow rapidly, once active, and definite increase 
in size has been noted They are generally quite regular in outline and 
obliterate all of the usual distinctive markings on the side of the scrotum 
involved They are usually without nodulation and for the most part firmer 
and harder than the benign or inflammatory growths In doubtful cases, and 
they are all that to a certain extent, there should be no hesitancy in making 
an immediate exploratory incision and m removing, if need be, the tumor for 
detailed examination to establish its nature Waiting for further develop- 
ments in suspected cases is not only needless but may easily render all future 
therapeutic measures futile 

Treatment — The treatment is essentially surgical and operative, supple- 
mented frequently by deep Rontgen-ray therapy, radium application and in 
some instances (Coley) mixed vaccines 

The surgical procedures employed vary from simple castration to an 
extremely radical operation which aims at the removal of inguinal and retro- 
peritoneal lymph nodes and in some instances the spermatic vessels 

Statistics on the results obtained from the employment of these measures, 
single or in continuation, show a wide range of variation Regardless of 
method employed, it is generally conceded that early operation offers the only 
hope to the patient 

When simple castration alone is used it has been pointed out that the 
cord must be very carefully separated fiom the surrounding tissue and 
severed as high up in the inguinal canal as possible before the testicular 
tumor IS handled m any way to avoid, it is contended, the spread of embolic 
particles into the circulation It is asserted by many surgeons that castration 
in malignant tumor of the testicle is without therapeutic value 

A much more radical operation for the relief of the condition, suggested 
by Chevassu and employed rather extensively also by Wesson as well, con- 
sists in castration, as described above, together with the spermatic vessels 
with all the tissue (gland bearing) surrounding these vessels as well as that 
between them and the large abdominal vessels, including the lumbar lymph 
nodes All this is removed in one mass, retroperitoneally, through an incision 
which extends from the scrotum to a point in the groin opposite the umbilicus 
The peritoneal cavity is not opened This operation is quite difficult, especially 
that portion of it which aims at the removal of the lumbar Ijmph nodes, and, 
111 addition, has an immediate mortality late of lo per cent (Chevassu) and 
124 per cent (Wesson) The latter and Cairns recommend it as the best 
procedure It appears to us, however, in view of the fact that earlier metas- 
tases occur 111 glands much higher up than those removed m the procedure 
just described, that this operation cannot be considered, logically, as having a 
curative value That, however is a matter of individual opinion 

Rontgen-ray treatment, first employed by Beclere^® and used later by 
Zeitlin, Prym, Keyes, AVeiser and others, with apparently highly satisfactory 
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lesults, must be mentioned The technic consists m pre-operative irradiation 
of the testicle with low voltage and post-opeiative high voltage irradia- 
tion of the abdominal glands Weiser, however, thinks that this is not 
sufficient to prevent metastases or to check them in the abdominal lymph 
glands Wesson takes a somewhat opposite viewpoint m that he believes 
that irradiation of the abdominal lymph glands is of value in checking metas- 
tases there, even from seminomas 

It would appear that there is a logical prophylactic phase which might 
be consideied m dealing with the subject of malignancy in the undescended 
testicle On account of the increased incidence of and the proneness to 
malignancy in the undescended testicle especially when it lies in the inguinal 
canal, it would seem that many of them, especially m adults, ’might well be 
removed before tumoi foims This has long been our opinion and has fre- 
quently guided us in the management of uncomplicated undescended testicle 
Pearlman is not of this opinion, apparently, and especially advises against 
interference m abdominal testicle Weiser, on the other hand, recommends 
the removal of undescended testicles if orchidopexy is not possible 

Undescended testicles in the adult human are nearly always aspermatic 
and spermatogenesis does not occur m the vast number of these in spite of 
the presence of mature geimmal cells Thus, m our opinion, there exists 
no valid reason for the retention, in the body, of these potentially malignant 
organs in view of the fact that endocrine disturbances cannot result from 
their removal so long as one functioning testicle is left ^ , 

Piognosn — The piognosis m testicular carcinomas is not good, to sa)- 
the least It depends, largely, upon the location, extension of the tumor and 
its probable early and undiscoverable metastases, and in no small measure, 
upon its histologic type Malignant mixed tumors offer a worse prognosis 
than pure tumors Carcinomas in cryptorchid testes are usually inoperable and 
thus offer little hope These cases with abdominal metastases have very 
little chance for recoveiy Recurrent testicular carcinomas as always fatal 
and characterized by a notably rapid course 

Chevassu states that he saw no case die after the lapse of three years 
immunity, following operation Other obseivers report the occurrence of 
metastases many years after removal of the primary tumor and these, in 
general, proved fatal Great variations are observed in the percentages of 

cures obtained by the different authors 

Weiser obtained 24 per cent of cures after castration, Hinman 15 per 
cent aftei castration and 30 per cent of cures after radical operation , Hand- 
field-Joiies, 59 per cent , Rice, 465 per cent in 144 cases (1899), Kober 
(1899) 817 per cent in 144 cases, Chevassu (1906) 19 cent in 100 
cases , Bulkley (1913) 5 per cent 111 sixty cases, Codrnan and Sheldon (1914) 
41 per cent , Crowley and Martland (1919) 50 per cent in thirteen cases 
and Coley (1915) 28 per cent The post-operative life in malignant tumors 

of the testicle is, according to Rice 835 months 
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Illustrative Cases 

Case I — J C , age thirty-three years, by occupation a truck foreman, entered Mercy 
Hospital March 2, 1928 He stated that he had come for an operation for the relief 
of a left-sided hydrocele 

He gave the following history With the exception of an uncomplicated urethritis 
of short duration five years ago he had not at any time been seriously ill He is 
married and has one infant child, living and well His wife has had no miscarriages 
In July, 1926, while inspecting the top of a truck, he slipped and fell, striking astride a 

of the vehicle He experienced 
was of short duration During 
the next three days nothing of 
consequence occurred, but at the 
expiration of that time he noticed 
that the testicle was swollen but 
not painful He thought that it 
was about twice normal size He 
consulted a phj'sician who pre- 
scribed some sort of lotion which 
the patient says reduced the 
swelling He did not go to bed 
at this time but continued to do 
Ins work as usual 

About nine months later he 
began to observe a dull aching 
pain m the left testicle which 
increased gradually m severity 
and was always more pronounced 
at the end of the day and which, 
invariably disappeared after lying 
down for an hour or two He 
stated that there was no apparent 
enlargement of the testicle at this 
time but that it was appreciably harder Very soon after this the mass in the scrotum 
began to increase in size, rather rapidly, reaching its peak m growth in February, 1928, 
at which time it had attained the proportions of a large egg The character of the pain 
was still not severe but dull and aching He had experienced no feeling of diminished 
health or strength 

A regional examination revealed an oval-shaped, fairly firm mass in the left side 
of the scrotum about the size of a goose egg It was very smooth and not m any 
wav irregular or nodulated, nor was it adherent to skin or fascia The epididymis was 
not seen nor could it be palpated There were no glandular enlargements in the inguinal 
region and the cord was not appreciably thickened The mass could not be transillu- 
minated, but neither can every tumor containing fluid Pulse and temperature were 
normal and urinary findings were negative A rectal examination was not made A 
diagnosis of hydrocele, with probably thickened fluid, was made As a purely pre- 
cautionary measure it was suggested to the patient and his family that the mass might 
be a tumor and permission to remove it, if deemed advisable, at the time of operation, 
was obtained 

March 5, under a general aniesthesia, the skin and superficial tissues were opened 
in the usual manner and the mass was delivered It was seen at once that the condition 
was not hydrocele A stab wound with a small scalpel permitted the escape of a thin 
bloody fluid The wound in the tumor was enlarged and the interior inspected This 
showed it to be a solid mass, grayish-red in some places, grayish-yellow in others 
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There were aieas of necroses and htemorrhagic spots It was removed together with 
the cord, the latter as high up as it could be done The wound was closed without 
dr;iinage The wound healed by primary intention and the patient went home in 
ten days 

Pathological Rcpoif — The testicle is no cm long and 70 cm wide, of oval shape 
and smooth surface The organ is surrounded by a markedly thickened connective 
tissue capsule, which contains numerous diffuse haemorrhages on the inside and which 
IS adherent to the tumor in places There is not a trace of testicular tissue or epididvniis 
present as evident from an inspection of the cut surface The tumor consists of nodes 
varjing in size from that of a pea to that of a large walnut 
from each other by a strong, 
white connective tissue stroma 
Some are vellowish-white and 
of a homogeneous, bacon-like 
appearance, others more gray 
isli, medullary, while the major 
ity contains extensive 
rhagic parts and is of 
lar or small cjstic s 
The tunica vaginalis 
by the tumor tissue w' 

Eions exist 

The tumor is microscop- 
ically composed of very large 
solid areas of large, round, clea 
cells with large, round, deeply 
stained nuclei Mitoses are 
numerous Diffuse infiltrations 
of the tumor cells into the 
stroma are frequently seen 
Necroses and hsemorrhages are 
numerous and extensive Slen- 
der, spindle-shaped or oval cells with elongated, spindle-shaped, hyperchromatic nuclei 
and a small amount of c>toplasm, either pointed on both ends or thickened on that end 
which points to the periphery of the carcinomatous cell nest These cells invade the 
carcinomatous pegs from the periphery, being radial!) arranged, forming sometimes nets 
and splitting up the solid masses of carcinoma cells In other places thev crowd the 
centre of the strands where necrosis of carcinoma cells is present Ihese cells are 
apparentally identical with the “pencil-cells” described by Lahm 111 carcinomas of the 
uterine cervix According to Lahm their presence indicates an attempt of the tumor 
toward a spontaneous cure Hueper ^ could substantiate this assertion to that extent 
that cervical carcinomas which contain numerous pencil-cells show m general a better 
prognosis than those in which these cells are absent The stroma of the tumor is fibrous 
and contains a moderate number of Ijmphocytcs The capillaries and smaller veins are 
often filled with solid plugs of carcinoma cells In one of the numerous blocks examinee , 
several small islands of bony tissue were seen m the stroma An examination o t le 
resected end of the cord revealed the presence of small nests of carcinoma cells m t le 
pencordial tissue 

Diagnosis — Seminoma originating from a teratoid , r ,, i,,, 

Snhscgiicnt Findings -Tha patient returned to light work four weeks 
operation Four days later, while driving a truck, he developed a pamless henntun 
mtermittcntlv for sev’^eral days, during winch time he passe severa ina 

clots which were inspected and which appeared to be ureten ca 
scoped b) a competent urologist whose findings and report were 
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The veins of the trigone of the left side are rather prominent The left ureteral 
orifice IS pathological in that it appears as though it were elevated by something under 
the mucous membrane, which begins at the upper margin of the ureteral opening and 
IS about the size of a large pea The right ureteral orifice and the right half of the 
trigone are normal Rest of the bladder is normal There is no pulsation m the swelling, 
no movement This gives a small shadow It might be well later to remove this for 
histological study Blood count whites 8,200, haemoglobin 95 per cent Blood pressure 
140/88 Examination of the urine on admission showed no sugar, no albumin, blood, 
and many red blood cells m centrifuged specimen A specimen on the day following 
cystoscopy showed two+ albumen and many red blood cells Catheterization of the 

ureters No urine obtained from the 
left side Right urine was free of 
pus, sterile upon culture and nega- 
tive lor tubercle bacilli Bladder 
urine showed 50 pus cells and was 
sterile upon culture 

X-Ray and Pyelogi ams — Right 
kidney outline normal , left not made 
out Catheter on the right to top 
of third lumbar , on the left overlying 
the top of sacro-iliac Overlying the 
upper end of left catheter is dense 
oval shadow, 7 mm by 10 mm This 
shadow can be seen on three films and 
strongly suggests stone Injection of 
left catheter shows a normal filling up 
to this density but practically none 
of the pyelogram solution extending 
beyond it Considerable of the solu- 
tion has returned to the bladder 
Right pyelogram shows kidney pelvis 
at the second lumbar, negative Slight 
dilatation of the ureter at the level 
of the fifth lumbar, otherwise pyelogram is negative Some solution has returned to the 
bladder, particularly after the injection of left side One line of this is curved with con- 
cavity downward The lower border is sharply defined, the upper border not so well 
defined This may be a second fluid level in the bladder because the bladder is pressed 
upon from behind by large prostate The lower part of bladder shadow is more or less 
concave which also may be due to prostatic pressure I think the essential pathology is 
that of stone in the lower end of the left ureter which is making complete obstruction 
Beginning about May i he was given, on the advice of the urologist, for fifteen minutes, 
twice weekly, deep X-ray treatments in the region of the left loin and left kidney The 
hematuria stopped immediately and had not reappeared on July 31 

He was examined on July 31, or about five months after initial operation He 
felt, he said, well and strong and was of normal \veight, 194 pounds He had lost 
sixteen pounds during and just after his attack of hematuria but this had all been 
regained There were two rather hard and somewhat irregularly oval shaped masses, 
close together but easily distinguishable, each about the size of a small olive, near 
the left external inguinal ring — undoubtedly local recurrences In the left supra- 
clavicular space there was a group of enlarged lymph nodes, slightly adherent to the 
underlying structure and about the size of half a small apple, no doubt metastases 
Other findings were negative 

An examination made August 3 revealed nothing new 
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Fig 3 — Case II — Clear seminoma cells in ah eolar 
arrangement imbedded in a lymphoid stroma 



Carcinoma of the testicle 


August 10 he again appeared for exaniinalion He had lost two p' 
hematuria had returned, though it is not constant, there is some m-'- ' 
turbance and a slight cough but no hemoptysis He says he kcK - 

easily There are some inguinal glands palpable on the right side and ^ 
tumor, not seen before, under the skin of the back This represents pr j. ' 
static growth It resembles a sebaceous cjst and has a slightly blui 
It is not painful nor tender 

Case II — Man, fort> -three jears old, was operated on ten jcar^ a^". r 

inguinal hernia which recurred three years later The right testich h' t u ' I ‘ 
hard, tender and irregular m shape after operation and an abscess tormi d uk' r i '■ (' i 
Two weeks ago the right testicle started to swell again Pam v < /utiniKe 
present in the organ He was admitted to Merej Hospital Octolif r 14 •P''/. * 

subjected to remo\al of the testicle and high ligation and resection of tin (ord M t ui 
adhesions in the inguinal region originating from the prcMous herniotomy puvmnd 
further exploration into this area. 

Pathological Report — The testicle is 7 5 cm long and 3 5 cm widi lln iioiiiid 

shape of the testicle is well presereed The surface is smooth and tlu fnni< 1 v i| mdi 

IS not adherent On the cut surface multiple nodular formations of ytllowi h oliu 
and bacon-hke appearance or of more gray ish-w hite color and delu if< pi mu! u iiu< 
ture are seen Epididymic tissue is not present at the lover pok A( tin iippi 1 p"l' 

of the tumor a bean-sized nodule of light brownish color and distniclly mu. ill IoIIh uI u 

structure is obsened In one of the more centrally located tumor nodi', t I.u/o, uk 
gular, yellow necrosis is present The lumen of the cord is phipjod by .1 vill'iwi.li, 
homogeneous mass 

Mtcroscop'c Exat.hation — The tumor has an aheolar MriKliin .md 1. loiiipo'iid 
of smaller and larger solid, veil demarcated nests and strand', of lai/o, ii'inliv loiiiid, 

sometimes more polygonal yes.cular cells "ith large round, ili.liii'lly 'fiiind him b 1 

Mitoses are frequent. The loose connectise tii^sue “^troma form, .1 d<)i' il< iiilv;oil 111 
"hich numerous lyrapreotes are emVMded There rm 1 irgi nuiolu .m-i'. In m.iim 
of the carcinomatous cell nests the tumor ceik are /ipjMnnt)/ ari.mpid .noiiiid ii unuill 

central lume--u The rode rdth foircula- structure pn 'ui at flu' m>< > 

normal epiid.-mlc tissue with some, ha* dilated duet hi 'pH' of tlu < ,o'imm/illou ol 
numerous sections take- mo—. -.a'louS ;/>Mion of th* tiimo; no I'Vtdi'iiM ol (il m-i 
tissues cojIc be detected. Dtageocic—h'-rrunoin-i probib)/ ongm.iling fiom tin' ^pilin' 
liuni of tils 

Course.—Tr.^ patf-r.t v'as /.jtjg/iit ,01/y %yinphii)r, nf Itn. fliui'it"' 

rnontiis afien" 

Bj-rJOLP/.p// / 
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KELLEY AND HUEPER 
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ORCHIDOPEXY FOR VARICOCELE 

V for treating varicocele by means op living tissue 

By Waldemvr E Coutts, MD 
or Santivgo, Cutle 

^UO^t Ttll UIIOLOOICVI CLINIC Ol SANTHOO UMMnSITI 

Varicocele although a veiy common condition in men, is absolutely 
ignoied by them in a laige pioportion of cases 

According to the laiious authors it consists in a varicose dilatation of the 
speimatic veins, although we have been able to demonstiate clinically that 
the dilatation affects both speimatic and epigastric veins, principally the 
latter group 

Foi a long time we had noticed b}’- clinical examination of numerous 
patients that came undei oui consideiation for the treatment of varicocele, 
that if we compiessed undei oui fingei the spermatic packet at the level of 
the external abdominal i mg with patient in the recumbent position, on making 
him stand up without loosening oui giasp of the veins, varicocele would be 
found in practically the same conditions as before the manoeuvre 

Dissection also showed us that the epigastric veins do not penetrate the 
inguinal canal but run externally and under cellular layers 

As varicocele is a condition piactically always observed to the left, and 
remembering the couise that the left spermatic vein follows until it reaches 
the renal vein, we suspected that there existed no independence between the 
spermatic and epigastric veins, as in case this independence were effective 
the reflux from the spermatic being impaired by our digital compression, 
replenishment of varicosed veins would be veiy slow and we would not find 
varicocele in the same conditions immediately after a patient had changed 
his position 

We then tried to find an anatomical confirmation to our clinical supposi- 
tion in dissection Carefully injecting the spermatic vein with fuchsin- 
gelatine and the epigastric with methyleneblue-gelatine, M Pinto found that 
both systems of testicular veins anastomose freely, especially around the 
caudse epididymi 

Furthermore, lately we have had occasion to examine patients with 
recurrent varicocele after having been submitted to operation by methods 
that act only upon the spermatic vein (abdominal ligature), and who had 
experienced no improvement in their symptoms 

With the method we propose, we act in a simple manner by means of 
orchidopexy with living tissues on both venous systems and on the relaxed 
scrotum We call it the method of the double pulley and it consists in 

Fnst Pmt of Opeiatwn^A skin incision that starting from the outer 
third of the symphisis pubis ascends obliquely upwards for four or five 
inches following the bisection of the angle formed by the median line and 
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T?oupart’s ligament Cellular layers are cut through and eclgel, o! surgical 
wound separated hy means of blunt separators In the inferior part of the 
wound there appears the external abdominal ring and the venous packets 
ipenetratmg under it , the shining aponeurosis of the external oblique occupies 
the superior part and the horizontal muscle fibres attached to the outer half 
of Poupart’s ligament can be easily recognized 

From half to one inch above the arciform fibres of the external abdominal 

ring we make with the 
bistouri two short parallel 
incisions m the external 
oblique muscle fascia and 
pass downwards and under 
them a Kocher’s forceps, 
forming in this fashion an 
aponeurotic bridge (Del 
Valle) 

We next divide longi- 
tudinally the different cov- 
ers of the spermatic cord 
and select one of the most 
dilated veins of the ante- 
rior or spermatic packet 
After isolating it by means 
of blunt dissection and 
softly pulling it outwards 
and downwards, we cut it 
as far up as possible be- 
tween two catgut hga- 

-rorm.ng the aponeurot.c br.dge 

this we pull, by means of the Kocher’s forceps, the glandular end through 
and under the aponeurotic bridge (Fig i) 

Second Pait of Opeiatwn — Between the fibrous layer that continues 
Itself upwards with the fascia trasversalis and the parietal layer of the tunica 
vaginalis, we slip a soft Pean forceps down into the bottom of the scrotum 
Pushing the testicle upwards we try and catch with the forceps the small 
crescentic fold of the tunica vaginalis that passes downwards to the bottom 
of the sac We easily recognise if we have taken it between the forceps, 
because on pulling outwards the scrotum umbilicates Holding the scrotum 
between our fingers we draw this portion of the tunica vaginalis softly 
outwards until it appears in the inferior part of the surgical wound It can 
here be easily recognised owing to its smooth, brilliant serous appearance 
With the bistouri we make a small incision through this portion of the tunica 
and pass a Kocher’s forceps through the gap By means of this forceps 
we grasp the vein that hangs over the aponeurotic bridge and drawing it 
downwards make it pass through this buttonhole 
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Drawinjj the vein upwards we make it pass once more under the aponeu- 
rotic bridge By diauing upwards or lelaxing out hold on the vein we can 
leave the testicle at any height we desiie With a stiong forceps we then 
crush under the aponeurotic budge the difterent windings of the suspensory 
Aein and passing a strong catgut suture under the block, finishing this part 
of the operation We recommend a double ligature in order to insure 
complete success 

Under the aponeurotic bridge we place a catgut suture in order to join 
the fibies of the external muscle fascia We close the surgical wound and 
place a suspensory bandage 

According to us, the first pait of oui operation, which resembles that of 
Del Valle only m the aponeurotic bridge made with the external oblique 
fascia, has an advantage over this method as it does not open the inguinal 
canal, a fact that surgically considered is of great importance 

We have so far operated over fifty patients, following our technique and 
the results so far obtained have been satisfactory Some of our patients 
serving in the metrophtan police foice, have been examined by us from six 
to ten months after operation and they were m perfect condition 



TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD M'^.Y 14, 1928 

The President, Dr Astlby P C Ashhurst, in the Chair 
Calvin M Smyth, Jr , M D Recorder 

BONE RESECTION TO EQUALIZE LENGTH OF LEGS 

Dr James H Baldwin presented a man, aged fifty-two, who was admit- 
ted to the Methodist Hospital, November 13, 1925, with the history that 
while at work, a wire cable on a hoisting machine became looped around his 
right leg, pulling him up into the air and causing a comminuted fracture of 
the tibia and fibula As the result of a fractuie of the left femur eight years 
before, that leg had been shortened an inch and a half Under the fluoroscope, 
the fragments were manipulated into satisfactory position, a plaster case 
applied and in a week the patient was permitted to go home Shortly aftei 
going home, due to improper use of the leg, the case was broken On return- 
ing to the hospital, the fragments were found to be in worse position than a^ 
the time of fracture Open reduction was elected Bearing m mind that 
the left lower extremity was one and one-half inches shorter than the right, 
it was decided to try and remedy this Three-quarters of an inch was cut 
from the end of each of the four fragments These could then be placed in 
perfect alignment The fibula was sutured with kangaroo tendon and the 

tibia plated with a Sher- 
man plate Later the 
wound became infected 
and the plate was re- 
moved There was a dis- 
charging sinus for several 
months but this finally 
i healed At present there 
1 is a fusion of the callus 
' between the tibia and 
, fibula However there is 

‘ no deformity, function is 

^ perfect, both extremities 

- ~ are the same length, there 

is no limp 

FIBROMA OF THE 
SHOULDER 

Dr James H Bald- 
win reported the case of 
a woman, age thirty-nine, 
who was admitted to the 
I * Methodist Hospital, July 

J 26, 1927, with the follow- 
ing history Three years 

F,r I-Fungatmg fibroma of shoulder before she had first no- 

ticed a small mass over 

the left clavicle She was then seen by the leporter, who at that time found a 
small freely movable painless mass about one inch m diameter It was not 
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DORRANCE and McSHANE 


It IS very striking that 53 per cent of the total number of cases and 75 
per cent of the number in which the duration could be determined from the 
history lived less than one and one-half years irrespective of the type of 
treatment they received 

It would seem that the natural history of cancel of the tongue and floor 
of the mouth is one of short duration 

A history of treatment prior to admission to the Philadelphia General 
Hospital was elicited from seventy-eight or 47 5 per cent of the patients 



Practically every large hospital in Philadelphia and a few in neighboring 
cities are represented in this list 

In our routine study of these cases, the Wassermann test was done in 112 
cases It was negative in seventy-four and positive in twenty-eight cases 
The patients with concomitant syphilis ran a shorter course and their disease 
seemed more virulent than those with a negative Wassermann, when judged 
by the history of the duration of their disease 

The average length of life for this group from the onset of the cancer to 
their deaths was 14 5 months 

It has been our practice to disregard syphilis when treating malignancy 
of the mouth — ^to treat the latter and not the former We have the impres- 
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PRIM \RY CPIIHELIOMV OF TtlE GASTRO-HEPATIC OMENTUM 

tendei, was sni^le -uKi was not adlicient to the skin Removal was advised 
but this was letused 1 he iciowth slowly inci cased in size and finally broke 

anrfiomuhu'L iT niass, inei?ulai in ^outline 

and Horn w hah theie had been numcuuis moie oi less se^cie haemorrhages 

A-ra} studies showed no metastases m the bones or mediastinum There 

was no ceiyical oi axillai\ nuohement The biopsy disclosed the mass to 

consist of fihi oils tissue with no evidcmce of malignanty At operation, 

-Vugust 14, 19J7, the whole "low th w'as found to be between the skin and the 

deep lascia and was easih shelled out m one mass Repeated microscopic 

examinations tailed to hud ain evidence of malig-nancy The patient made 

an linen entl 111 ieco\eiy and j^amecl twenty-fix e pounds m w'eight 

PRIM \R\ LPi I liiUdOM \ OF llli: GAS'i RO-HCPATIC OMENTLAI 

Dus il M kiGHiiu and lli xuv K Sli:l\us, by imitation. iepoite(! 
ne case ot a coloied woman, agmd thiit} -seven, who was admitted to tnc 

niatieljihi.i ticneial Jfospitai, Jiif) 21, igjj, with an abdominal tiimo*- 

In oeptcniber. ujAi- ‘’he was subjectecl to a complete supravaemal hcstei- 
ectoiii} at another hospital, toi a fibioici uteius, c>stic ocaiies and pannarian 
cyst on the lett side d he histoiy of the piesent tionble dates back <=eve 1 
x^ars XX hen the ptitient noticed a small lump m the left hypochondruim It 
las graduallx incicMsed 111 si/e and consistencx^ until it measured 12x8 
xocm IJiere had been a loss m xxeig^ht of twenty jiounds in the last nine 
nionths J'oi the piist txxo xeais the xxonian has expeiienced episodes of 
seveie abclonnnal pain associated xxith attacks ot vomiting, since the mass m 

die abdomen has been iiici easing m size the attacks ot pam have become 
nioie seveie 

At opeiation, July 29, 1927 b}^ Doctoi Rightei a laige nodular tumor was 
exposed, xx'hich xx<is thought to be between the two layers of the lesser omen- 
tuni and ajijiaieiitly not connected xxith any viscus The superficial leaflet of 
me gastio-hepatic o iientt ni v as inched aiicl the ’uass lather easi'y extirpated 
Gecaiise it xx<is thought that the gioxxth was malignant, 21 radium seeds of 
45 uiilhcuiies stiength xxcre implanted m the bed of the tumor The gall- 
bladder shoxved evuL ice of chio'u cal noas chole..ystitis, but because of 
the patient’s general condition, nothing fuither xx^as done Convalescence 
was lather storm}^ for about a week, but after that her strength giaduaHy 
returned and she xxas dischaiged fiom the surgical waid six weeks after 
operation The patient letuined m Septembei, 1927, for post-operative X-ray 
therapy Eight months aftei the opeiation, the patient is 111 excellent health 
attending to hei household duties 

Polliological Rcpoit (Dr F J Jodzis, from the Philadelphia Geneial 
ffospital) ' The specimen is an 11 regular, ovoid, encapsulated tumor ineasur- 
’ijg" 1 1 X 7 5 x 5 cm , soft and fluctuating in some areas and firm m others and 
having smaller spheroidal nodules on its surface Sections through the fiim 
aieas are grayish-xvhite, homogenous, elastic and resembling fibrous tissue 
Section of the softer areas shoxvs gradations from reddish-brown to grayish- 
yelloxv gelatinous aieas of myxomatous degeneration Microscopic sections 
show the tumoi mass to be encapsulated with a thick layer of dense fibrous 
tissue Beneath this there aie small and large nests of ovoid cells xvith a 
fairly deeply-staining, eccentrically-placed nucleus The cells are uniform m 
Size, the majority of them being aiianged in an acinar formation uud in some 
of the acini these cells take on a cuboidal or loxv columnar shape they do 
oot appear malignant, but resemble in some degrees the parietal cells o le 
stomach, also vaguely, the cells of the pancreas Some areas shoxv lese 
cells m groups of two and three gixung the impression that theie JS an inxasion 
of the fibrous tissue No mitotic figures xx^ere seen m any of the area 
f-liagnosis Adenoma of unknown origin ” 
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Professor James Ewing of Cornell to whom sections were submitted, had 
this to say “This is an epithelial alveolar tumor of very unusual structure 
It IS of glandular origin and malignant type Its location suggests some rela- 
tion to the pancreas and the stiuctuie is not inconsistent with that origin It 
may arise from some aberrant island of gland tissue m this region where 
aberrant gland tissue is frequent ” 

Di B L Crawford, from the Jefferson Hospital, reported that sections 
from the tumor taken from diffeient poitions reveal slightly different pic- 
tures In some aieas theie is extensive necrosis and in others there is con- 
siderable fibious tissue with small clumps of cells scattered throughout, and 
m still others, the tumor is quite cellular, the tissue being composed of rathei 
small, irregularly-shaped cells which aie arianged to form indefinite acini 
and alveoli The cells vary consideiably in size and have large, deeply- 
staining nuclei The cells forming the tumor aie considered to be epithelial 
m oiigm and definitely glandular in type and while the cells somewhat 
resemble both hvei and pancreatic tissue in places, it is thought that they 
probably more closely lesemble the latter However, there is nothing 
characteristic, such as epithehal-lmed ducts or typical arrangement of the 
cells to identify the specific type of tissue From the irregularity and varia- 
tion 111 anangement of the cells, the tumor is considered to be potentially 
malignant Diagnosis Epithelial tumor of aberrant gland tissue, probably 
undergoing malignant change ” 

A Pearce Gould ^ at the beginning of the present century in his report 
of a “saicomatous tumor of the gastio-hepatic omentum” was surprised that 
there were not more reports of primary tumors of the lesser omentum At 
the present time, more than a quarter of a century later with the thousands 
upon thousands of laparotomies that have been performed, we can find the 
records of only two more 

Gould’s patient was a man thirty-eight years of age who had a tumor 
removed from the lesser omentum This tumor, weighed, when fresh, just 
over twenty-one pounds The diagnosis, on microscopic section, was spindle- 
celled sarcoma The patient made a good operative recovery and was free 
from recurience more than four years later 

Murphy’s ^ patient was a man of forty-nine who had a fibro-myo-myxoma 
telangiectatum which weighed thirty-four ounces Clark ® reported a growth 
of the small omentum m a woman aged 6 o, but unfortunately no microscopic 
sections weie made and there is no adequate description of the gross specimen 
In the previously leported instances of lesser omentum tumors there 
were found only connective tissue elements The epithelial structures found 
m the growth reported m this papei veiy stiongly favors, as suggested by 
Professor Ewing, an origin from an abeirant island of gland tissue, in all 
likelihood coming from eithei one of the primitive diverticula or evaginations 
which eventually become the adult liver and pancreas Because the cells of 
this neoplasm bear a resemblance to the definitive pancreas, we incline to the 
view that it arose from one of the oiiginal ventral pancreatic diverticula, in 
spite of the fact that ducts were not found 

One of the striking things in connection with the symptomatology of these 
tumois IS the tolerance that these patients show for the growing mass 
Gould’s patient had no severe local or general symptoms, except enibarrass- 

’■ Gould, A Pearce A Case of Sarcomatous Tumor of the Gastro-Hepatic Omentum 
Med Chir Gazette, vol Kxxiii, pp 257-269, March, 1899-1900 

“Murphy, John B ‘ Fibroma of the Gastro-Hepatic Omentum Surgery, Gynecology 
and Obstetrics, vol 1, pp 315-319, October, 1905 

® Clark, Jackson Primary Tumor of the S Omentum Trans of the Path Soc of 
London, vol xhii, p 60, 1892 
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meat of lespiuitioti and cucnlation fioin the ineic bulk of the mass below 
the diaphiagni iMinphy's patient had noticed the tumoi nine yeais befoie 
and at no tunc weie theic an} symptoms associated with it In his own words, 
“If I could not feel it, I would not know i had it ” Owen’s patient, reported 
by Claik, had obseived the giowth ioi foui yeais and hei only complaint 
was pain due to the adhesions The patient whose lepoit is chionicled heie is 
the only one who had any maiked symptoms leteiable to the tumoi 

In coming to a conclusion legaulmg the diagnosis, Gould consideied 
retropeiitoneal tumoi s, h}dati(l tuinoi, malignancy of the livei, siilenic tumor 
or new giowth of the kidney oi ^uheinil We would add to this list, malig- 
nancy of the stomach and pancieatic tnmois Pyelogiaphic study and gastio- 
intestinal X-iay would aid m excluding lesions of the stomach and kidneys 
The long duiation of the tumoi witli the absence of giave constitutional 
phenomena, such as \onntmg, wasting, jaundice and ascites, would uile out 
malignancy of the hvei The nioie oi less cential position with the lesonance 
to the left of the giowth and the absence of constitutional symptoms, throws 
the diagnosis of tumoi of the spleen into discaid The absence of fluctuation 
and the diffeient outline aie against hydatid tumoi The lateral mobility 
and the fact that it could not be sepaiated fiom the liver would diflfei entiate 
It from the retropeiitoneal tumoi 'khe long time the tumor was present, 
the absence of jaundice, digestue phenomena and the failiiie to lose weight, 
would invalidate the diagnosis of pancieatic tumor The tieatment is that 
which has been earned out in all of the leported instances, viz Removal, and 
It might be worth while, as was done m this patient, to implant radium seeds 
into the bed of the tumoi 
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Dr Rightei remaiked that it was in 1908 that Duane first suggested the 
burying of radium emanation diiectly in malignant giowths, and that Janeway 
used the method which 
consisted of implanting 
glass “seeds”, each con- 
taining one-half to one 
millicurie, within the tu- 
mor The seeds were 
spaced about one centime- 
tre apart Some good re- 
sults were obtained with 
this technic, but only too 
frequently it was followed 
by considerable necrosis 
and subsequent sloughing 
While this result is unde- 
sirable in surface lesions, 
it is prone to be followed 
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-Photomicrograph of primary epithelioma of the gastro 
hepatic omentum 


by fatal results in tumors 
within the peritoneal cavity Hence, irradiation therapy of abdominal neo- 
plasms had been confined largely to external radiation Lately, however, a 
new procedure has been mtioduced which promises better clinical results 

This improvement consists in the substitution of gold tubes for the bare 

1099 



PHILADELPHIA ACADEMY OF SURGERY 


“seeds” By this means considerably larger doses can be concentrated within 
the limits of the tumor, and, on account of the gi eater screening effect of the 
gold, all but the most penetrating beta and gamma rays are removed, the 
tendency to necrosis and sloughing being very greatly reduced From one 
to three millicuries may be used in these containers and the abdominal wound 
closed as soon as the implantation has been completed 

Levin in a paper published in the / A M A of Januaiy 28, 1928, reported 
four patients with carcinoma of the pyloius, one with caicmoma of the 
duodenum, one with caicmoma of the sigmoid and one with rectal carcinoma, 
all tieated by the intra-neoplastic insertion of capillaries of radon plus the nec- 
essaiy palliative procedutes, and, it is interesting to note that the insertion of 
the radon did not add to the hazaid of the operation, and did cause a shrink- 
age of the tumor giowth with a subsequent piolongation of life and comfort 
In the piesent case, twenty-one gold tubes, containing altogether 45 
millicui les, were implanted in the bed of the tumoi This represents a dose 
of about SIX thousand mdlicune houis In addition a senes of high voltage 
X-ray treatments were given at a latei date This lattei tieatment is now 
replaced, in some patients and m institutions having sufficient radium, b}' 
external 11 radiation with laige ladium packs containing fiom two to four 
grams of radium 01 its equivalent m emanation 

Dr George i\I L-^ws recalled a patient who had a tumoi of the lower 
abdomen, which at operation was found to he between the stomach and the 
transverse colon The colon was pushed down in the pelvis and the omentum 
attached to the tumoi On enucleating, it was found to be quite friable and 
revealed cystic areas containing free fluid The paiietal peritoneum showed 
a great deal of irritation This was a tumor of the gastro-cohc omentum, 
separated fiom its attachments, enucleated and apj^arently no damage done 
to any impoitant blood supply as the patient made a good recovery and 
was out of bed in two weeks The pathological diagnosis of the tumor 
was fibrosaicoma 

BILATERAL ACOUSTIC NEUROFIBROMATA 

Dr Thomas A Shallow leported the histoiy of a woman, age twenty- 
four years, who was admitted to the Jefferson Hospital, in the service of 
Prof Edward A Strecker, December 30, 1927, complaining of headache 
Loss of hearing in both ears, associated with head noises Loss of vision in 
left eye, almost complete loss of vision in the right eye Inability to walk 
In her family history there was no history of malignancy, tuberculosis, 
diabetes, nervous or mental diseases 

Six years ago, one year after the birth of a child, she frequently experi- 
enced dull pain in the neck, associated with attacks ot veitigo These symp- 
toms were aggravated when she stooped and recurred at intervals for four 
years In 1926, it was noticed that she had bulging of both eyes, more 
marked in the left eye Associated with the bulging theie was some loss of 
vision 111 both eyes Since Maich, 1926, the vision has become progressively 
worse About this time her family noticed that she had difficulty in hearing, 
and she complained of hearing bells m her head and also complained of a 
buzzing noise These symptoms persisted until December of 1920, when 
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and was unable to stand on either foot unassisted Diminished sensation of 
the right leg on the outer half fiom the knee to the ankle Slight rigidity of 
the right leg The Barany Test suggested a lesion centrally located, involv- 
ing the pons, more on the left side There also appeared to be some involve- 
ment of the vermis, possibly from pressure Fork Test — ^Right ear, slight 
bone conduction, no air conduction Left ear, slight bone conduction, no air 

conduction Weber’s 

‘ ' ’ ' ''' Test — Does not hear fork 



when placed on the ver- 
tex of the skull Rinne’s 
Test — Negative in both 
ears Inflammatory dis- 
ease of the ear was not 
found and there was no 
evidence that it had ex- 
isted m the past 

X-)ay Report of Dr 
Leon Solis-Cohen — 
“Study of stereoscopic 
image of the right side of 
the skull leads us to con- 
clude ’that there is definite 
increase m intracranial 
tension as the stereo- 
scopic films bring forth 
the greater prominence of 
the convolution markings 
of the skull From these 
views also the sella tur- 


Fio . -Showing the multiple tumors of the dura ^ICa, while Within normal 

limits, might still be con- 
sidered deep There is definite calcification in the mid-panetal region, pre- 
sumably near the ventricles, presenting an iriegular ear-shaped appearance, 
about one inch and a half by half an inch, that suggests the presence of calci- 
fication The convolution mai kings aie more imominent on the right side 
than on the left ” 


The diagnosis made m Professor Strecker’s dime was brain tumor - 
involving the eighth nerve 

Doctor DaCosta presented this case to his clinic on January 25, 1928 
He stated, because of the bilateral absence of hearing he strongly suspected 
a multiple lesion, that is a lesion of both acoustic nerves instead of a single 
eighth nerve tumor He diagnosed this case as a bilateral acoustic tumor 
and multiple neuro-fibi omatosis Doctor Shallow lemoved a small tumor 
from the scalp for examination The laboratory examination showed that it 
was a neuro-fibroma 


A cerebellar decompression was done by the reporter on February 4> 
1928, with the hope of saving the moderate vision which still remained The 
patient died suddenly forty-eight hours after the operation 

Autopsy — In the scalp and in the subcutaneous tissue over the trunk a 
number of small, firm, circumscribed nodules can be felt These do not 
appear to have any distiibution that follow in the course of the main nerves 
The dura is thickened and adherent to the piarachnoid On the 
surface of the dura there aie innumerable small circumscribed, sl^tly 
elevated, firm gray nodules which protrude from the inner surface inese 
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nocluleb \\\\) m M/e fioni d i)in ht.ul to tlie l.u'^esL nic.isuimg eiii 
m its gieatc'it (hnieiiMon^ Se\etal of tlie-'i* nodules foini detinile 

depressions m the biain suh^liUiee hut .ue not .idlicieiit to liie inauu-hiioid 
No nodules aie obscned 

in the pKirachnoid o\ei / /o 

the corte\ ot the hi.un ‘."r' 

The brain u eighed 
1360 Gins , a numbei ot 

definite nodules weie ob- “X'o*' .‘M'4/G’S*- 

served at ,ts base, t«o 

tl\e largest of these ale '‘CP 

in the ceiebello-pontilc i » 

angle, one on e.ieli side 

Each one of these causes -> 

a depression, both on the 

pons anterioily and on ^ 

each lobe of the ceiehel- ^ 

lun, posteriorly The le.t 

tumor mass measures 4 k 4 '.V 

X3/aX3/4Ciii The right 

tumor mass measuies 3\ j 

2)/<x2cm These tumois ^ 

are quite similar Both 

are adherent to the me- 

ninges and originated m , r i . ri 

tlK eighth ,ier?e trunks ' - ^ -M.sr»„l.«.o,,s,.l, of ..;-f=n» •»= •«”- — - 

On the third cranial nei ve , 

on the left side theie is a small tumor mass about 3 diameter, 

definitely adherent to the tiunk In the Gasseiian ganglion of the light side 

there is a small tumor 
right and left of the 
seventh neive both show 
7 ^-* a small tumor nodule at- 

tached to the nerve trunk 
The right eighth nerve is 
/ included in a large tumor 

/ which extends into the m- 

/ '^SFV '■•' ternal auditory canal The 

,f^T U ’. '- ’>■ right ninth, tenth and 




1 1,3 , — Mitrophoto^mili of the SLCtion of the tumor removed 

Irom the eighth nerve 


* fr- «■-< ’, 






IV '. . p-Sf right jugular foramen 

There is slight destruction 
of the surrounding bone 
All the ventricles are 
markedly distended with 
clear fluid The specimen 

* was preserved intact 

' Histological Exaunna- 

Fig 4 — Microphotograph of the subcutaneous noduk removed ^rUg tumnr nnrililpg 

Detore operation umiiiiji. nueieiiv,o 

m the dura and the base 
of the brain are similar in histological structure They are composed of 
rather cellular tissue, the fibres of which show definite whorls In same 
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areas the tissue is composed largely of spindle whorls while m other areas 
nerve fibres predominate In same areas of the tumor spindle cells predom- 
inate Some of the smaller nodules seem to arise fiom the nerve trunks m 
the meninges 

Anatomical Diagnosis — Neuio-fibiomatosis involving the subcutaneous 
tissues, the dura and the cianial neives 

Histological Diagnosis — Neuro-fibromatosis of the meninges and cranial 
nerves Histologically the cranial tumois are similar m stiucture to the 
subcutaneous nodules which were removed befoie the cranial operation 

Dr Francis C Grant said that he had seen three cases of von Reck- 
linghausen’s disease m the Fra^ler service at the University Hospital, one of 
which had b lateral tumors of the eighth nerve but no other ciamal nerve 
involvement The hteratuie shows definitly that the eighth is the most 
common intiacianial neive involved m this condition There appears to be 
no explanation for it The second case had eighth nerve involvement, and 
operation was foMowed by lecunence on the opposite side two and one-half 
years later Neithei case had any peripheial manifestat ois of von Reckling- 
hausen’s disease The thud case did however and it came to necropsy which 
showed a condition similai to Doctor Shallow’s case, only not so extensive 
It showed single tumor of the acoustic neive, entiiely unsuspected, and 
von Recklinghausen’s disease of the penpheiy The operative difficulties in 
this case must Lave been extiemely great as far as exposuie of the giowth 
was concerned Even if the acoustic tumoi could have been removed the 
others would have developed and the outcome would have been the same 

MUSCULO-SPIRAL INJURY COMPLICATING FRACTURE OF 

HUMERUS 

Dr Bernard H Nlucauer presented a man, age twenty-six, who Sep- 
tember i6, 1926, sustained an injuiy to the left arm Theie was marked 
deformity of the uppei arm and a paialysis of the muscles of extension in 
the arm, foieaim and wrist X-iay showed a spiral fractuie of the humerus 
through the musculo-spiial groove with disiilacement of the fractured frag- 
ments September 17, 1926, an unsuccessful attempt at closed reduction was 
made The wrist and hand were placed m a cock-up splint October 5, 1926, 
open 1 eduction was done, both ends of fractured fragments were isolated 
The musculo-spjial nerve was lying diiectly in this path The sheath of the 
nerve and several of the nerve bundles had been cut by the sharp point ot 
the fiagments The neive was isolated, the sharp pointed ends of the bones 
were removed and the fragments placed in apposition and seemed with two 
wire nails The soft fibrous tissue that had formed m the open area of the 
nerve sheath and nerve bundles was excised, and the nerve united by two 
catgut stitches placed m the sheath The patient was placed m a plaster body 
and arm case with the wrist and hand held in extended position The frac- 
ture united satisfactorily, the nails being lemoved thirty days after operation 
Four months after the injury, the musculo-spiral nerve showed beginning 
return to function This function has gradually improved to the present day 
now appi oximating 90 per cent normal 

CRANIOPLASTY FOR CLOSURE OF DEFECT 

Dr Bernard B Neubauer presented a man, age fifty-four, who was 
injured May 19, 1926 While he was using a wrench to.diop the hopper on 
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a coal cai, llio wiench slipped, wluilini; .uoiiiul and sinking the patienl on the 
right bide ol his hccui lie w.is knocked uncoiiscMous and l.ikcn to a hospital 
lliere he icinaiiicd foui and one-hall weeks — tollouing an opeuition foi 
decompiession 

I'ne weeks alter the accident when fust seen h> the iciioitei he com- 
plained of a feeling of einiitiness in the ojicn side of his head He had head- 
ache, du/iiiess and nausea hut did not \oniit Coughing caused the same 
sensations as the heuding fonvaid and hoih, seemed lo the patient, to push 
the hi am luithei out fiom the head 

Riding in stieet cais, es[)ccuill) when ciossing cai tiacks, caused pain and 
disconifoit \t times he compkuned ol thiohhmg m the head L}ing in bed, 
'vith his head at a low le\el, ga\c him the feeling that his hi am wms pushing 
out, and he had an associated n.uisea The patient w'.is afiaid that w^eaiing 
his hat woiiUl injuie his hiaiii because his head felt so laige when his hat 
u as w orn 


Ihe physical examination showed a laige defect in the calvaiium of the 
light fionto-paiietal aica, 8 cm in length and 65 cm in width, of oval 
shape The hi am tissue was protruding and showmd pulsation Theie wms 
no tacial paialysis and theie was no paralysis of the extiemities on either 
s de Ihe eye giounds and coloi fields weie 1101 mal The reflexes weie 
equal on both sides 

The day following his fust examination, the spinal piessure reading was 
-0 mm of mercury Dining the followmig six wrecks the patient was given 
cc intravenous injection of 15 pei cent hypei tonic saline each week, 
R dram of magnesium sulphate wms given before breakfast each day 
August 24, the hernia cciebri had leceded to wnthin the normal limit 
ne spinal pressure reading wms 12 mm of mercury 
August 26, a piece of cardboard wms placed over the open space in the 
^vuii and adhesive used to hold it m place A head bandage was applied 
I his procedure was adopted to ascertain what symptoms, if any, might 
^ I ^ closing the defect The patient leported that he felt bettei 

'vith the opening covered — and after a six weeks trial, it was decided to make 
u permanent closure 

October 12, Cranioplasty was undertaken A large horseshoe incision 
Was made, to include, both the defect and the area from which a graft was 
0 be removed Considerable difficulty was expeiienced in separating the 
scalp from the undei lying dura, especially at the several points where the 
I'ain tissue had protruded through the dura All openings m the dura were 
sutured The eburnated bone formed about the opening was removed A 
pattern of gauze, of the required dimension, was placed upon the exposed 
area from which the graft was to be cut When about one-third of the graft 
^ad been chiseled free, the ansesthetist was advised that patient’s condition 
had been gradually becoming worse and that pulse was about 140 The 
operation was discontinued and the flap sutured The patient was returned 
to bed and treated for shock 


November 23, the second stage of the operation was undei taken This 
time a horseshoe flap incision was made over the defect only The scalp 
Was very easily separated from the underlying dura which was found 
entirely closed The edges of the bone were curetted 

Having decided to use a transplant from the tibia an osteo-periosteal 
graft was removed from its internal surface. The graft was in three parts 
each 10 cm long by 2 5 cm wide The three strips were placed with their 
lengthwise edges together and the ends lesting upon the edge of the defect 
The excess graft was removed to conform with the contour of the ODenms?- 
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The periosteum was sutured to periosteum both m the graft area and to 
the periosteum covering the skull The skin flap was closed without drainage 

Two and one-half weeks later, the graft area felt solid to the touch The 
subsequent X-rays show a gradual mcrease in density of the grafted area to 
the present point of solidification 

Dr J S Rodman said that the Konig-Mueller technic of using the outer 
table of the skull m the closure of cranial defects has always resulted m 
more or less severe shock m his experience One patient, a child, died of 
shock The use of a graft from the tibia as done by Doctor Neubauer in 
this case, seems much less likely to result m shock in that the necessary ham- 
meiing and chiseling that goes on in order to raise such a flap from the 
skull IS obviated It is this repeated trauma to the head which results m the 
serere shock which it is so usual to see when the flap is taken from the outer 
table of the skull An additional advantage is that time is saved because the 
assistant can raise the flap at the same time that the defect m the skull is 
being prepaied to receive it 

CANCER OF THE TONGUE AND FLOOR OF THE MOUTH 

Dr George M Dorrance and Dr James K McShane (by invitation) 
read a paper with the above title for which see page 1007 To illustrate their 
paper, the essayists presented three patients, as follows 

Case I — A man, age sixty-seven, was admitted to the Philadelphia Gen- 
eral Hospital, September 16, 1926, with a growth involving the left floor of 
the mouth Theie was no demonstiable adenopathy in the neck at that time 
Biopsy resulted m the diagnosis of prickle-cell cancer He received four 
series of neck radiations, the local condition was treated at first with bare 
tubes and later with gold tubes tie is m good health today and free from 
all evidence of cancer 

Case II — A man, age seventy- four, was admitted to the Philadelphia Gen- 
eral Hospital, January 21, 1926, with a lesion involving the under surface of 
the tongue and floor of the mouth Biopsy showed pnckle-cell cancer There 
were four palpable glands in the right side of the neck beneath the sterno- 
mastoid muscle The neck was treated by radium packs and the local lesion 
by 25 bare tubes in the tongue area for a total of 1830 me hours Two years 
and four months after his first treatment he is free from all evidence of cancer 

Case III — A man, age seventy-three, was first seen by Doctor Dorrance 
June 25, 1923, at which time he had a squamous-cell carcinoma, which exten- 
sively involved the floor of the mouth, frenum of the tongue and mucosa of 
the lowei jaw His treatment which was commenced in June, 19231 
continued until June, 1926, consisted m all, of sixteen of bare tubes in the 
lesion For all he had 61503 me hours radiation At present he is free 
from all evidence of cancer 

The charts showing the total radiation and saturation curves for the above 
patients are included in the body of the paper 

Dr Damon B Pfeiffer asked whether Doctor Dorrance had given up 
bloc dissection of the neck in metastatic involvement Not one of these cases 
was cured by radium , might they not have been helped by bloc dissection 

Dr a P C Ash hurst said that some years ago Doctor Bloodgood 
pointed out that the only patients with cancer of the tongue or floor of the 
mouth whom he had been able to cure had been those whose disease was so ar 
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a(lva.K«l uhtu fuM scon lhal .1 «..s ncic-.iij In ^I'sscct ihc 

of the mouth, and the !»lan(K m one pmcc In latci oneiat- 

has annolUKcd that no case with nictastascs in tic ncc. is 

mg on at all , .since lllcN all die Dnclni Aslllinist desiied to ask Doc 

ranee mIiicIi mom lie lllnlks tn he collect Dnclni \_shhilist also < “ 

know, when Doetui Donanee speaks of huatu)n ol tic ex cnia 

whether he nieaiib ineieK Imalion oi wheiliei he ieall> means exe , 

Dawbain’js seiibe Docloi X^hhm si had found nicie hgation o i c * , 

checking the blood supply hetause the collateial cnculation is 
Howevei, i f one doubly ligates the external caiotid at the bifuicatio 
then doubly ligates the stipeiioi tlnioid, the lingual, facial, posteiioi aiir , 
occipital, inteinal inaxillais. and tcinpoial aiteiies. and excises le 
ot the external caiotid thus set tiee fioin all its hianches, \ei} it e co c c 
cnculation can de\elop, and if this opeiation is done on 3 ot i sic es 
neck simultaneously, oi at mteivals of a few days only, tien ^ 
grow'th IS leally staned, ccdenia wall subside, and the patient \\i 
porarily relieved If the giowth invades the upper part o t ie iiecv i 
be impossible, of couise, to expose the external caroticl as ^ 
division into internal inaxillaiy and teinpoial aiteries ncei ^ , 

stances Doctor Ashhurst had excised the low'er part o tie ex eriia c 
and ligated the main tuiiik as high as possible, and then oti y i^a 
divided the teinpoial artery abo\e the zygoma He lia o serve m 
of his earlier cases, that wdieie simple ligation of the exteina caro i 
been done on one side of the neck, only, pulsation returned acioss tie sea p 

way of the tempoials in a couple of days 

Dr George M Dorrance said that as the collatera circu a ion is 

rapidly established after ligation, he now excises a portion of the artery n 
cases with involvement of the glands of the neck, the spea er a 
effected a cure by radiation or excision Bloc dissection carries such a 
high operative mortality that it is rarely justified, m view of tie unsa is a 
tory results Regarding the results with radium, the speaker a e la so 
cases are radium sensitive, some give good results m treatment an some 
do not He believes that he gets better results from the introduction o 
radium than from surgery, the primary moitahty is less an t e 
the hospital is less The best results were m cases where a positive lopsy 
was not obtained It is remarkable the number of patients that are sent to 
the clinic with the diagnosis of cancer m whom biopsy reveals a benign lesion 

PRIMARY EXTRARENAL HYPERNEPHROMA 
Dr Albert E Bothe, by invitation, read a paper with the above title, 
for which see page 1028 


1107 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MAY 9 , 1928 
Tlie President, Dr Frank S Mathews, in the Chair 
SLIPPING PATELLA 

Dr Guilford S Dudley presented a woman, twenty-five years old, 
whose complaint had been dislocations of both patellie Such accidents 
always occurred eithei as the lesult of a slight miscalculation while walking 
or while descending staii s, resulting m a fall to the ground She had always 
been able to manipulate the bone back into position and to resume walking 
immediately The involved knee, usually the left, then felt weak for a tew 
days but nevei became swollen Past history stated that she had been dragged 
along the ground by both feet when about seven years of age, but was nega- 
tive for anterior poliomyelitis or other serious illness Her sister also show ed 
unusual mobility of both patellae, but had never had any dislocation 

Examination showed marked lateral mobility of both patellie and the abil- 
ity of the patient, by contraction of the quadiiceps, to voluntanly dislocate 
the left patella laterally This seemed to be due, at least in part, to the pull 
of the lateral portion of the quadriceps (vasfits ei tonus), since inspection 
and palpation of the thighs showed a distinct lack of rounded contour on the 
antero-medial (vastus inteinus) aspect of the left thigh, and comparatively 
little pull by this portion of the muscle The circumference of this thigh was 
more than one inch less than that of its neighbor, but both calves showed 
equal measurements 

At operation, Octobei 31, 1927, the proceduie described by Soutter was 
carried out A tunnel was drilled through the patella and through the inner 
tuberosity of the tibia at an angle of forty-five degiees, with the transverse 
plane of the knee-joint and a strip of fascia lata passed through these tunnels 
to anchor the patella in place In addition, the marked laxity of the cap- 
sular structuies on the inner aspect of the joint was improved by a contin- 
uous suture of chiomic catgut Since operation there has been no recurience 
of the patellar dislocation and the stability of the knee-joint has been 
greatly improved 

GASTRO-JEJUNAL ULCER 

Dr Guilford S Dudley presented a man who, when first admitted to 
the Second Surgical Division of Bellevue Hospital in June, 1923, was fifty- 
six years of age At that time he gave a histoiy of recurring attacks of 
upper abdominal pain with loss of weight Examination showed distinct ten- 
derness in the right upper abdominal quadrant but no other abnormality 
Radiographic examination was negative for duodenal ulcer but did show a 
deformity suggestive of periduodenal adhesions consequent to gall-bladder 
disease At operation there was found a duodenal ulcei adherent to the 
under surface of the liver Upon division of this adhesion there took place a 
minute perforation of the ulcer, which was closed by purse-string sutures 
A posterior gastro-entei ostomy was then performed 
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He was ue)l until the laikM pailnt u hen he u.is mjin cd iiKmautonio- 
biieae(.i(lent, and dated the it inn eiu cot s\nij>ionn l loin tli.il tune Kadiugiaphic 
and l]uoio''toj)it ex.uuuMlion slu»\\ed a well-tuiKtioiimic '^.ntio-entei ostomy 
j>tonia but no oihei ahnoimaht\ Despite this his syinjitoms peisisted and 
lie tontiiuied to lose ueittlu Ii\ (Itlohet, rpjy he had lost toity pounds 
'ulh a toiiespondiiu; dimimuion in sneni(ih Reiietition of "tistio-niteslinal 
nuoioscop) and X-ia\ lihns was .i^.nn nei^.itut J'.aily in 1928 he sudeied 
an acute ])i of Use i;astiic hteinoi 1 h.iije and w.is tahin h} .unhulance to anothei 
lospital wheie still anothei \-ia) examination was found to be negative 
following lest and dietetic tit.Uinent he trainer! twenty pounds' weight and 
was readnntted to Ijellewue ilospital ten weeks latei foi observation 

Alter caietul ihioiostojiy the lontgenologist was willing to lepoit that a 
peisistent llctk was \isihle in the itgion ot the siom.i .nid that this finding 
W’as suggests e ol the pieseiue ot a g.isiio-jejnnai iilcei The X-ray film, 
louecer, did nut show an) lesion 

bhe inteiesting featuie ol this case lests in the man) negative X-iay 
rcpoits and the snmewh.it doubt tul natuie ol the diagnosis at piesent If the 
souice ot his leceni and only gasiiic h.emoiihage in five yeais w^as a gastro- 
jejunal ulcei. wdi.it aie the piob.ibihties ot its lepetition^ Should his age and 
11s iniprovenient loliowing dietetic inlluente one’s judgment with regard to 
operative ti eatment ^ 


Dk Joirx A McCKi'nin said that he had undei obsenation a patient with 
an almost similar histoiy The man had complete absence of symptoms until 
one month ago, since which time theie has been maikecl loss m weight and 
two or three extensive htemoirhages but almost no pain Doctor McCreery’s 
impression is that he has a maiginal ulcer and, because of the extensive hsem- 
onhages, he p’ans an exploiatoiy opeiation Doctor MacGuire reported a 
case a yeai or so ago of maiginal ulcer with such serious haemorrhages that 
It was considered peiilous to touch him but finally operation was performed 
to save life and resulted satisfactoiily 

Dr Seth M Millikcn said that he had a patient who m 1910 underwent 
3 ^ gastro-entei ostomy for duodenal ulcer He was admitted to Bellevue Hos- 
pital m March, 1913, foi a very severe haemorrhage without apparent cause 
The patient was in such bad condition that no operation was done, but he 
was kept under observation and medical treatment was carried on for four 
weeks He improved and refused exploiation He was seen at intervals 
after that for ten years, during which time he had had only one small hasmor- 
rhage three years after leaving the hospital 


PSEUDO-CYST OF THE PANCREAS 

Dr Guilford S Dudley presented a man, thirty-five years of age, shown 
thiough the courtesy of Doctor Hartwell He was injured m an automobile 
accident m February, 1926 The region of his left upper abdomen was struck 
by the ball of the geai -shift lever Ecchymosis and local tenderness persisted 
for about one week but he had no further symptoms until November, 1927 
Since that time four attacks of severe upper abdominal pain have occurred 
Obstinate constipation and persistent vomiting accompanied every attack, sug- 
gesting the possibility of an mlestinal lesion A gastro-mtestinal senes of 
X-rays proved to be negative Accompanying the first attack jaundice 
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appeared and persisted tor about two weeks, but did not occur with any of 
the subsequent attacks Following the fourth attack (February i, 1928) the 
patient noted an upper abdominal mass for the first time Throughout the 
period of illness there was a loss of about fifteen pounds’ weight but no other 
noteworthy symptoms 

Examination showed a visible mass m the left upper abdominal quadrant 
extending from the midlme outward for two to three inches Palpation and 
percussion gave the impression that the mass was globular and cystic and led 
to the pre-operative diagnosis of pancreatic cyst 

At operation, February 17,1928, there was found presenting through the 
gastro-hepatic omentum a thm-walled irregularly spherical cyst containing 
about one pint of deal, slightly brownish-colored fluid The lining mem- 
brane was smooth eveiy where without any suggestion of new growth 
Because of the impracticability of removal, the cyst was evacuated by aspira- 
tion, marsupialized, and a tragment of its wall excised for histological exami- 
nation The fluid was alkaline and contained trypsin The cyst wall was 
lined by smooth fibrous tissue thrown into papillary folds with no evidence 
of malignant change 

Following operation, cicatrization rapidly transformed the cyst cavity 
into a fistulous tract From this a thin, skm-digestmg fluid drained con- 
tinuously for SIX weeks, since which time the tract has closed three times 
and reopened twice It has now remained closed for three weeks No dietary 
restrictions have been imposed and the only effort employed locally to hasten 
healing was an instillation of six-per-cent silver nitrate into the fistula 
Since the cessation of diainage the patient has had two or three twinges of 
upper abdominal pain following exercise but no other symptoms He has 
regained his weight and general feeling of well-being 

He IS presented to the society because of the interesting association m his 
history of the two usual causes of pseudo-cyst formation Probably, how- 
ever, the lapse of twenty-one months from the time of injury to the onset 
of symptoms would rule out trauma as the etiological factor and lead to 
the assumption that his four attacks of upper abdominal pain were, m reality, 
attacks of acute pancreatitis which resulted m cyst formation 

Dr Nathan W Green said that with the history of injury one might 
naturally think the condition had its inception then, but the interval of 
twenty-one months before the appearance of the symptoms would incline 
one to doubt this The speaker did not see why, however, it would not be 
possible for a Inemorrhage to have occuried during the injury, and a small 
amount of pancreatic juice set free to digest the extravasated blood and to 
form a cyst which showed its presence only twenty-one months later The 
speaker had had a case, though with no history of injury, but with the same 
pathology On operating there was found a pseudo-cyst of the pancreas 
which seemed to be subsiding after an inflammatory condition 

ENDOTHELIOMA OF THE PERITONEUM 

Dr Guilford S Dudley presented a woman who when fiist admitted 
to the Second Surgical Division of Bellevue Hospital in May, 1922, was 
twenty-one years old She complained of a right inguinal hernia At that 
time she ga\e the history of having had pleurisy in 1918, and of having been 
diagnosed as suffering from tuberculous peritonitis m 1921, because of the 
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piesence of fice liiiid within the ahclomen Although examination levealecl 
no evidence ot tuheiculosks hei henna was lepaned under local antesthesia 
blie w'as leadinitted to the hospital in July, 1922, complaining of indefinite 
owei abdoininal pain and abdominal distention The pie-opeiative diagnosis 
was tiibeiciiious [Kuitonitis The peiitoneal cavity contained about 3000 cc 
0 cieai mild and 111 its pelvic poition w'as a collection of light red, coagu- 
a ec , je }~hke mateiial Ihe visceral and paiietal peiitoneum wherever 
studded wnth miliaiy masses 'fhe uterus, tubes and ovaries seemed 
e ess involved than adjacent stuictuies and could be excluded as the 
pi unary locus Ihe appendix appealed to show^ gi eater involvement than 
c ly 0 nei structuie It w'as lemoved and the abdomen closed without dram- 
fi i>eiosa of the appendix showed thickening by a 

b ow 1 ot cells lesemblmg endothelial cells and the pathological diagnosis 
\as giv^i as pseudo-myxoma peritonei 

y October, 1922, her abdomen had again become distended with fluid 
aparotomy evacuated about a gallon of thick, yellowish, sour-odored fluid 
visible coils of intestine were matted together by a heavy fibrinous 
XU ate w^hich also tended to form a diaphiagm separating the pelvic from 
le general peiitoneal cavity A piece of the gieatly thickened parietal peri- 
oneuin w'as excised , a culture w'as taken and the abdominal wall closed wi+h 
ainage to the right lower abdomen Pathological diagnosis was subacute 
10 uctive peritonitis and the culture showed a iion-hemolytic streptococcus 
P^^'sisted for six weeks 

n October, 1923, February, 1924, and October, 1924, she received X-ray 
treT^^ abdomen Menstruation stopped after beginning of this 

a ment and m January, 1925, her abdomen was opened for the third time 
cause of pain and reaccumulation of fluid Fully a gallon of soapy, opal- 
^^^cent Huid was evacuated The left tube and ovary were matted together 
a cystic mass and were removed Microscopic examination showed the 
the 1 adenocarcinoma of the peritoneum Review of 

and tl from the appendix showed precisely the same type of growth 
£ , former diagnosis of pseudo-myxoma was withdrawn The origin 

I ^ could not be determined 

two ^ ji ^ 925 ) X-ray therapy was again administered and m June, 1925, 

°f clear amber-colored fluid was evacuated from her peritoneal 
VI y by laparotomy The intestines were remarkably free from adhesions 
^ omental fat was absent, and all that remained of omentum were its blood- 
^esse s The lowermost margin of these vessels was held together by a mass 
umor tissue, this creating the impression of a rope portiere 
t ^fff^ laparotomy was performed m November, 1926, at which time 

wo gallons of amber-colored fluid were again evacuated Many nodules 
were palpable in the mesentery of the small intestine and the surface of the 
iver was of a granular peppery feel The serosa of the intestines and the 
parietal peritoneum appeared congested but did not show the miliary nodules 
ormerly observed One small pedunculated nodule was removed from the 
stirmce of a loop of small intestine 

Examination of this specimen showed, m places, the same gland-like 
arrangement noted in former specimens but for, by far the greater part, the 
umor cells were diffusely arranged so that the impression gained was that 
o an hypernephroma However, a diagnosis of hypernephroma was not 
justified in Doctor Symmer’s opinion because of the notorious fact that 
metastasizing tumors not infrequently change in their morphology In his 
review of all the sections from this case, he was inclined to the impression 
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that It represented a so-called mesothehal carcinoma oi endothelioma ausmg 
m the peritoneum itself 

Between November, 1926, and the time of her sixth laparotomy m June, 
1927, the patient had foui moie X-ray treatments At this operation six 
quarts of greenish-yellow fluid were evacuated Since then there has been 
no reaccumulation of fluid and the patient has been m good general health 
Since January, 1924, she has taken ovarian extiact from time to time for 
the control of symptoms due to her artificial menopause 

POLYPOID ADENOCARCINOMA OF TPIE JEJUNUM WITH ACUTE 

INTUSSUSCEPTION 

Dr Nathan W Green presented a woman, age thirty-four, who was 
admitted to Surgical Division A, St Luke’s Idospital, June 25, 1927 Hei 
chief complaint on admission was nausea and vomiting for two days previous 
to admission Present illness started twenty-five days previous to admission, 
when she returned from an outing with a heavy cold which lasted for some 
days She then was taken wuth severe ciamps in her abdomen Pievious 
to this she had been on a special diet for a “nervous stomach” for two years 
She had become a shadow Tw'o days before admission, after a gastio- 
intestmal rontgenogiam she was taken with constant nausea and vomiting, 
until 111 collapse she was rushed to the hospital She stated that abdominal 
cramps were constant and indescribable Her gastro-mtestinal history shouted 
her to have had a fair appetite and to haie been constipated since coming 
to America in 1920 A fruit diet corrected this somewhat 

On examination she piesented the appearance ot a poorly developed 
woman who appeared acutely ill Abdominal examination show'ed the fo’- 
lowing Scaphoid in appearance with a mass about the size of a potato, 
which could be palpated m the midhne just above the symphysis There 
V as moderate tenderness m this area as also in the 1 ight lower quad- 
ant where theie was some spasm Pelvic examination revealed the uterus 
■> aiged and on its posterior wall a hard film small mass Rectal examina- 
t on v'as negative The pre-operative impression was fibroid of the uterus, 
partial acute intestinal obstiuction Upon opening the abdomei, starting 
about four feet fiom the ligament of Treitz, theie was an intussuscepted 
mass abo it sixteen inches long the outer loop being 6 cm in diameter 
The outside loop of the intestine was red, but no evidence in the intussus- 
cepted loops of gangiene After the reduction of the intussusception a 
movable mass about the size of a bantam’s egg W'as felt within the intestine, 
apparently on a pedicle which could be pulled up and down foi a distance of 
about 4 cm either way The intussusception, which appeared to be inverted 
three times, was reduced and the polypoid mass felt About five inches of 
gut with the mass was resected The ends of the sectioned gut were tied 
with chromic gut and mveited The anastomosis was then made by the 
side-to-side method, the new stoma being 3 to 5 cm long Chromic con- 
tinuous suture was made going halfway around each way for the first suture 
and this was reinforced by interrupted silk 

The post-operative convalescence was somewhat complicated The patient 
was very ill for about a week and on the eighth day the wound began to 
discharge yellow pus She was, however, allowed up on the twentieth day 
and was discharged improved on the thirty-first day post-opeiationem Her 
maximum temperature was I02j^, rectal, on the second day after operaLon 
and her maximum pulse rate was 132 per minute on the same day The 
pathological report trom the laboratory was “polypoid adenocaicinoma o 
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the jejunum” “Ihe luniui has all the nioijihology of malignancy, being an 
adenotaicinnma. though still pol^jioKi and not e\cavatecl ” 

LCIOMYOMV OF ITIE JEJUNUM WII'II INTUSSUSCEPTION 

Dr Nvinvx \V Gurrx piesented a man, age about sixty-seven, who 
was admitted to the medical seivicc of Doctoi Fiissell June 17, 1927 His 
chiet complaint was abdominal pam toi six months About two years previous 





Fig I — May 24, 1927 Before operation showing prepyloric filling defect 

to admission he began having fiec[uency and urgency of urination and had 
some genito-urinary treatment About six months previous to admission he 
began having intermittent attacks of belching, chiefly directly after meals 
-This improved somewhat after several months but still remained About 
the same time he began having pain m his abdomen This usually appeared 
in the epigastrium, but not infiecpiently it lay on the left side at the level 
of the umbilicus The pam was dull and each attack lasted several hours 
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No relation to meals, but if he ate much the pain was more severe He 
grew progressively more constipated About three months previous to 
admission he began to lose strength and appetite He lost nine pounds in 
three months previous to admission His pain had increased in duration and 
his abdomen had become distended He had noticed a lump m his left 
lower abdominal quadrant No blood m stools 

On physical examination nothing was found which bore directly on the 
abdominal condition except that he had a movable mass in the left upper 
quadrant which extended downward and inward The abdomen was soft and 
there was slight tenderness m the epigastric region There was a left 
inguinal hernia and a right hydiocele After a test meal there was present 
21 per cent free hydrochloric acid On June 21, 1927, he was transferred 
to the Surgical Service, Division A June 22, 1927, he received 500 c c of 
blood transfused June 24, 1928, he was operated upon by Doctor Green 
and Doctor Cattell for resection of the tumor About eighteen inches from 
the ligament of Treitz was found an annular firm mass about the size of a 
bantam’s egg, having a nodular surface near the mesentery about the size 
of a hazel nut This was of a reddish-gray color Just above the tumor the 
intestine was intussuscepted over the mass for a short distance (2 cm ) This 
was easily straightened There was no evidence of inflammation present 
except a small amount of free fluid m the abdominal cavity due probably 
to irritation About five inches of the jejunum were removed with the tumor 
and with a V-shaped portion of the mesentery The stumps were crushed, 
tied and inverted with purse-stiing sutures and a side-to-side anastomosis 
performed He made an uninterrupted recovery and was discharged 
improved seventeen days after his operation 

The pathologist, Dr L C Knox, called the tumor a leiomyoma of the 
jejunum After a description of the morphology, the following sentence 
concludes the report “The tumor is of the type which might be expected 
to recur rapidly if not entirely excised, but which metastasizes only late” 

RESECTION OF THE PYLORIC END OF IHE STOAIACH 

Dr Nathan W Green presented a woman, age forty-four years, who 
was admitted to the Memorial Hospital, May 20, 1927 Hei illness began 
m March, 1927, with pain in the lower left quadrant and changes m the 
menstrual period and increasing vaginal discharge About the same time 
she began to have gastric symptoms Eructations of gas and acid fluid 
no vomiting, associated both before and after meals with pain in upper 
right quadrant and epigastrium Her appetite was fair but she was afraid 
to eat Examination on admission showed the upper half of the abdomen 
negative, all her symptoms were referable to lower part, left and right, 
where there was some tenderness Pelvic examination showed presence of a 
small fibroid left and anteriorly An X-ray taken May 25, I 927 j by Doctor 
Herendeen showed a constant filling defect in the prepyloric region The 
remainder of the stomach appeared normal Only a trace of barium remained 
at SIX hours Hyperactivity in the colon Examination of the colon was 
negative Wassermann reaction was negative The result of test meals 
May 23, 1927, showed 15 fiee hydrochloric acid, 90 total, negative for blood 
May 26, 30 free hydrochloric acid, total 60, lactic acid negative 

Urine examination on May 26 showed (phenol-sulpho-phthalem) first 
hour, 10 per cent , second hour, 20 per cent , total, 25 per cent Blood 
urea nitrogen on Mav 26, 7 2 mgm HcEinoglobin, May 24, was oo per 
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tent — led blood cells 3.880,000. white blood cells 7,400 June 13, 85 
per cent — led blood tells 4400,000. while blood tells 12,600 June 17, 
75 pel cent — led blood tells 4,112,000, white blood cells 13.C00 July 
I, 85 pel cent 

Operation June 15. 1926, b} Dotlois Gieen and \dcur, partial gastrec- 
tomy taking pyloius with it and lepaii by modified Billioth No i under 





i 


#• 




— —.-a. , 

Fig 2— April 19. 1928 Ten months after operation Showing rapid and satisfactory emptying o 

stomach There was no four hour residue 

gas oxygen and ether anaesthesia Time of operatiori was one hour and 

fifty minutes An excerpt from the pathological ^ o-ncf-nt-n. 

dence of carcinoma seen Stomach shows marked lyperropnc g 
with broad flat ulceration The base of the ulcer is infiltrated with alveolar 
and diffuse carcinoma Diagnosis Ulcerating gastric carcinoma, l>mph- 
nodes free” 
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Specimen measured 7 by 4 cm pylonc end of stomach and 2 cm duo- 
denum Ulcer I by I cm The patient was discharged without incident 
July 4, 1927 At intervals beginning July 16, 1927, she received irradia- 
tion by the radium element pack, extending over forty-one days, 90,000 milh- 
curie hours divided about evenly (five anteiior pyloric region and five 
posterior pyloric region) The number of millicunes in the pack was 4,000 
The maximum time of administration was three hours The filter was 
2 mm brass and mm platinum The distance was uniformly 15 centi- 
metres April 18, 1928, her haemoglobin was 80 per cent — red blood cells 
3,960,000, white blood cells 6,600 On the same day she looked pale but 
had gamed weight and was vigorous She had gained thirty-two pounds 
since her operation according to her obseivation Weight April 18, 1928, was 
136 pounds, which was twelve pounds above her normal state of nutrition 

Dr Constantine J MacGuire, Jr , referred to a patient he had shown 
before this society a year ago as a good result of a resection with end-to-end 
anastomosis foi annular caicmoma of the jejunum The patient, however, 
died recently of metastasis The patient was shown one year after the 
resection He felt that there was a poor prognosis in Dr Green’s case 


LUNG ABSCESS— TWO-STAGE DRAINAGE OPERATION 

Dr Nathan W Green presented a woman, age forty-three, who was 
admitted to the Medical Service, St Luke’s Hospital, April 30, 1927 Chief 
complaint was cough and sputum Nine months pievious to admission she 
had an attack of pneumonia and was m bed for five weeks Then she went 
to work, but a slight cough peisisted This did not trouble her much and 
she was not raising any sputum so she let it go until December, 1926, five 
months ago, when her cough increased, became harsh and she began to cough 
up phlegm-hke material with lumps of greenish pus Also with the most 
violent attacks of coughing she would have a pain m her left side posteriorly 
similar to the one she had when she had pneumonia She went to the moun- 
tains, her cough and expectoi ation continued and her sputum began to be 
blood-tmged and continued so until admission to the hospital She grew 
somewhat weaker and “laziei”, but gamed weight and said she did not have 
any fevei Three weeks pievious to admission after an exceptionally bad 
coughing spell she said she spit up a laige pus basin full of the bloody sputum 

Physical Examination — Breath sounds slightly increased at the angle of 
the left scapula She was bronchoscoped May ii, I 927 > ^-^id 10 cc lipiodol 
injected and then sent to the X-iay room She was discharged June 13, 
1927, improved The X-iay leport dated May li, 1927, read as follows 
The shadow originally desciibed has become subsequently somewhat larger 
and of a more indefinite outline with an aiea of evident disintegration near 
its centre, lying between the shadows of the first and second anterior ribs 
It is thus much more chaiacteristic of a pulmonary abscess July 6, 1927, 
X-ray shows “the external ciicuinfeience is about the same size There is 
a slightly greater degree of cavitation neai the centre of the shadow” Four 
times the sputum was found negative for tuberculosis Three times the 
sputum was found negative for streptothnx Her Wassermann reaction was 
negative Following two injections of salvarsan 03 gni the temperature 
dropped at first to 100° and then to normal She was discharged June 13, 
1927, with the following note “At discharge the patient seems much better 
although she still continues to spit blood and much pus X-ray s rows t lat 

1116 



IN SIIF'MII OF RI<C I US ABUOMINAl.lS 


pioeesb IS healing: It is thought that the s.ilvai san helped the condition — 
although spiiochcetiC weie ne\ei denionstiated ” 

June 30, 1927, she was again admitted to the hospital \\ ith the observation 
that she had been laising some blood until thiee davs he foie leadmission and 
had been laising five 01 six ounces of s[)utum .1 day On leexamination 
the left lung was found slightl} dull thioughout, hut ptiiticulaily so m the 
upper lobe August 18. 1927, she was tuinsfciied to the Suigical Service 
ot Division A August 19, 1927, undei ethylene anesthesia, the fiist stage 
thoiacoplasty w^as peitoimed b) Doctoi Gieen 'I'he incision follow'ed the 
couise of the fouith iih Poitious of the thud, fouith and fifth iibs were 
lesected subpciiosteall} on the left side Gau/e was packed into the wound 
extensively to pioduce w’lde adhesion between the two layeis of pleura, and 
pressure w-as applied to collapse the lung to a slight degiee 

August 30, the second stage toi diamage of the abscess wxis earned out 
The packing wdiich had lemaincd since the pievious stage w^as lemoved 
and the lung thiough the adheient aiea was exploied wnth a needle and this 
uas follow^ed by blunt dissection The wxalls of the cavity wdiich w^as iriegu- 
Dr weie bioken down and the ca\ity packed wnth lodofoim and plain gauze 
No cautery w'as used The iodoform gauze wxas placed in situ for the pui- 
pose of casting a shadow' b}' the X-iay The patient lemained in the Surgical 
Service until Decembei 20, 1927, wdien she was dischaiged to a convalescent 
home with the follownng note “Patient had hist stage thoiacoplasty done 
August 19, 1927, and ten days latei the second stage Temperatuie remained 
elevated and patient drained piopeily and expectorated large cpiantities for 
weeks, was up in chair daily for shoit time aftei about ten days Had peri- 
ods of relatively high and low temperatuie foi about eight weeks On 
sixty-fourth day developed pneumonia which subsided 111 about a week and 
temperature came down to normal to remain Was given four doses of neo- 
salvaisan at weekly inteivals and rapid improvement was noted Discharged 
to convalescent home Bionchial fistula present, no cough, little drainage 
and no sputum or drainage ” 

HEMATOMA IN SHEATH OF RECTUS ABDOMINALIS 

Dr Fordyce B Sr John presented a woman, thiity-hve years of age, 
who was admitted to the hospital of the Rockefeller Institute March 12, 
1926, complaining of sore throat, pains m the chest and cough for three 
days The past history was negative except for an operation for uterine 
tumor eight years before and chronic constipation 

Upon admission, the temperature was 103 , pulse, 104 , respiration, 23 
There were no definite signs m the chest Throat was red Urine nega- 
tive White blood cells 3,800, polyniorphonuclears, 87 per cent 

Eight days after admission the patient complained of pain m the right 
lower quadrant, lasting for several hours Examination of the abdomen 
was negative Two days later, while leaning over m bed, the patient com- 
plained of very severe pam m the same location, and upon examination a 
very tender swelling m the region of the right rectus was noted This per- 
sisted and was associated with moderate rigidity of that quadrant White 
blood cells, 8,100 Temperature, 98 5 to 100° Pulse, 80 to 88 The next 
day the pain was somewhat less but the tenderness over the mass was more 
marked Pie saw the patient at this time and found the abdominal wall 
lelaxed, except the lower half of the right rectus where a firm mass pre- 
sented, which was very tender Pelvic examination was negative 

A lower right rectus incision made over the mass revealed a hsema- 
toma m and around the rectus muscle, consisting of old and darkened blood 
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dots, infiltrating the musde, and measuring 6 by 2 by 3 centimetres The 
dot was evacuated and cultured, after which the posterior sheath was opened, 
the peritoneal cavity explored and found to be normal The appendix was 
removed In the closure a small rubber dram was left in the region of the 
clot Microscopic report of the appendix showed it to be relatively normal 

At the present time, after two years, the wound is firm Patient slightly 
constipated with occasional attacks of indigestion 

TRAUMATIC OSSIFYING MYOSITIS 

Dr Fordyce B St John presented a girl, twenty-one years of age, who 
was admitted to the Presbyterian Hospital August 10, 1926, complaining 
of pain m the right gluteal legion 

About twelve weeks befoie admission the patient suddenly experienced 
a sharp but not very severe pain m the light buttock This persisted for 
several days, causing her to limp while walking Rest m bed caused tem- 
porary relief, but the pam recurred when she began walking again, only to 
disappear with rest as before She remembeied no trauma, no infection 01 
abrasion of the foot or extremity She had had no recent boils There 
were no constitutional symptoms except for a slight loss of weight She had 
noted no lump 01 defoimity, but had been told that one was present Within 
the two weeks just previous to admission the pam had not responded to 
rest m bed 

Additional mfoimation presented by the patient’s brother, a physician, 
was to the effect that the pam was referred to the knee, calf and heel , that 
a complete neurological examination had been negative, and that many forms 
of conservative theiapy had been of no avail 

Physical examination revealed a well-nouiished young female The gen- 
eral examination was negative Locally there w^as found in the region of 
the right gluteus maximus a firm, hard tiimoi, very slightly tender, and 
apparently firmly attached to the deeper stiuctiires The gluteal fold had 
disappeared Motion at the hip was practically normal The tumor roughly 
measured 10 by 15 by 10 centimetres 

X-ray examination revealed a loosely arranged spherical bony mass, wnth 
delicate trabeculie, appaiently not attached to the femur or ileum 

August 12, 1926, a long oblique incision m the direction of the fibres of 
the gluteus maximus was made The fibres appeared pale and atrophic 
A tumor mass, globular m nature, measuring lO by 6 by 6 centimetres, 
was found incorporated m the maximus and medius muscles, intimately 
associated with, but not actually attached to the capsule of the joint The 
mass was removed with care, along the sciatic nerve, upon the sheath of 
which it was resting 

Pathological examination shows a lobulated, well-defined mass of can- 
cellous bone, 6 by 4 5 by 6 centimetres For the most part this is encap- 
sulated by a well-defined plane of connective tissue, but there are two or 
three small areas of bone formation outside the mam mass, and near these 
the capsule is not so well marked The interior of the bony mass is made 
up of fibrous tissue The bone is sufficiently soft to be cut with a sharp 
knife Microscopic examination showed actively growing bone trabeculae, 
separated by very cellular loose connective tissue, stroma in which there are 
great numbers of blood-vessels No cartilage is seen In the capsule of 
the tumor, with van Gieson’s stain, remnants of striated muscle are seen 
Sections of muscle beyond the tumor show degenerative changes similar 

to those m the capsule of the tumor , 

Diagnosis — Traumatic ossifying myositis (Note As there is no c m- 
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ical history of tiaiima, this diagnosis is peihaps not entiiely justified The 
pathological evidence is degcneiated muscle and hetero-plastic bone Dr 
Kneeland Fiantz ) 

Follo20-i{p — (Five months) Patient feels well Is active No pain 
Right thigh IS as stiong as the left Examination leveals a good scar, 
movable, no tenderness oi mduiation, no evidence of mass 

TRAUMATIC ILFMOTHORAX 

Dr Fordycc B Sr John piesented a boy, twelve years of age, who was 
brought to the Emergenc} Depaitment of the Piesbyterian Flospital Jan- 
uary i8, 1925, with the following history 

Ten minutes befoie coming in he had lost control of his sled while 
coasting 111 the paik and had run into a tiee, the side of the sled striking 
him on his left side Almost immediately he vomited A passing pedestrian 
advised him to come to the hospital 

Examination revealed a boy obviously suffeiing fiom a moderately severe 
grade of chorea There was no evidence of head injury The chest was 
entirely negative and there was no ecchyinosis or tenderness over the ribs 
The abdomen was soft, with no tenderness to be elicited The patient was 
referred to the clinic the followung day, how'ever, for further observation 

He returned to the clinic, as advised, and a complete examination failed 
to reveal evidence of injury, lungs and abdomen being negative At this 
tune the patient was seen by one of the visiting physicians and was told 
to return in one week 

Four days later, he was brought m with a temperature of 103, pulse 104, 
respiration 42 Pie was coughing, and was obviously acutely ill Bloocl 
count 27,300, polyniorphonuclears 76 per cent , red blood cells 4,360,000, 
hjEinoglobm 85 per cent Examination showed diminished respiratory excur- 
sion of the lower left chest with no tenderness There were typical signs 
of fluid in the lower left chest The heart had apparently not shifted The 
abdomen was soft 

Aspiration of the left chest revealed 150 c c of dark blood-stained fluid, 
with negative culture The blood culture also was negative Three more 
chest taps within ten days all showed foul-smelling, old, bloody fluid, with 
growth of haemolytic staphylococcus aureus The temperature remained up 
White blood cells around 23,000 The patient was transferred to the surgical 
service, where two more aspirations revealed the same foul-smelling pus 

February 12, 1925, an incision was made over the eighth and ninth 
ribs in the left posterior axillary line Aspiration over this site gave one 
the sense of passing thiough semi-solid tissue and resulted m the recovery 
of foul, reddish exudate After sub-peritoneal resection of portions of the 
eighth and ninth ribs, the parietal pleura was incised, with the escape of 
no exudate Inspection of the pleural cavity revealed no collection of pus, 
but there were freshly-formed fibrinous adhesions The diaphragm was then 
incised, and the sub-phrenic space found to be clear of infection The left 
lobe of the liver was aspirated, and on the third attempt, the same fpul-smell- 
ing reddish exudate as had previously been obtained was obtained at a 
depth of 2 5 centimetres The pleural cavity was closed off, except for 
individual air-tight drainage, the diaphragm sutured to the parietal pleura, 
and the liver abscess drained Culture of the pus showed hiemolytic staphylo- 
coccus aureus 

After a stormy course, which was prolonged, including two explorations 
of the liver sinus tiact m search of walled off pockets, the patient made a 
complete recovery 

Follozv-iip — (Thirty-nine months) Chest is essentially negative The 
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boy apparently is noimal, except for his constitutional type and obesity, 
having gained 125 pounds since operation 

HEMATOMA OF THIGH AND PELVIC REGIONS 

Dr Fordyce B St John presented a woman, fifty-one years of age, 
who was admitted to the Presbyterian Hospital April 15, 1928, with the 
following history 

The patient presents a history of congenital dislocation of both hips, which 
has caused surprisingly little discomfort or inconvenience She has led a 
very active life, walks with but a very slight limp, has always done her 
own housework, and has been married for twenty- four years She has been 
pregnant six times, with live full-term babies Two of her children are 
living Until onset of the ]iresent illness she has enjoyed dancing and skat- 
ing among her other activities 

Two years ago she noticed a slight pain which resulted in extensive 
ecchymosis and swelling of the left inguinal region and the upper one-third 
of the thigh This appealed spontaneously and disappeared with rest in 
bed, leaving no after effects 

Seven months before admission she again noticed ecchymosis in the 
left femoral and inguinal region with very little swelling and pain Rest 
in bed was followed by complete disappeaiance of symptoms 

Two months befoie admission, during the act of defecation, she experi- 
enced very great pain in the lower left abdomen, inguinal and femoral 
regions She noticed swelling m the inguinal region, and later ecchymosis 

When first examined there was a definite mass on the antero-lateral 
aspect of the upper femoral and inguinal regions, apparently continuous 
with a mass on the left lateral aspect of the pelvis Vaginal examination was 
negative There was slight tenderness over the mass and no ecchymosis 

X-ray examination showed a dislocation of both femora and absence of 
heads The remaining portions of the necks of the femora articulate with 
the ileum In addition, the upper half of the shaft of the left femur is 
decalcified and the cortex quite irregular This process seems to begin 
about at the level of the lesser trochanter and extends downward for a dis- 
tance of about 5 centimetres Soft shadows can be seen radiating outward 
from the cortex around the entire circumference of the bone 

Exploration revealed a very large hsematoma deep to the vastus externus, 
rectus femoris, and femoial vessels, extending along the iliacus muscle and 
retro-peritoneal tissue Pressure over the lateral pelvis expressed clots into 
the wound The upper extiemity of the femur was inspected on its anterior 
aspect and carefully palpated, but no gross evidence of neoplasm could be 
made out The large blood clots were expressed, loose packing gently 
inserted, with a soft drain 

Pathological examination of the material removed has failed to show 
evidence of neoplasm, nothing but blood clot being noted Convalescence 
has been uneventful 
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Sion that treating the s}philis makes the patient worse and these patients do 
not do well Theie aie of coiiise exceptions, where there is a question of 
diagnosis, the pathological lepoit of the biopsy being chronic inflammatory 
tissue and the lesion being atypical of caicmoma The theiapeutic test of 
specific tieatment is instituted until the diagnosis is pi oven to be cancer 
or syphilis 

Biopsy 01 tissue examination fioni operative specimens was made m 
seventy-one of the patients This low incidence is due to the fact that many 



Chart a is a continuation of Case I It is to be noted that no radiation was given from May 3 to 
August 3 During the period from August 3 to November 2, 1926, 15,200 millicurie hours were given 
to the right submaNilIary region During the period from September 14 to November 4 , 14,000 milli 
curie hours were given to the left submaMllary region Gold tubes were implanted in the local lesion 
on October 13, 1926, amounting to 1,050 millicurie hours 


of these cases were in a hopeless and dying condition when first referred to 
the Philadelphia General Hospital We did not feel justified m taking 
biopsies from these patients as the diagnosis clinically was self-evident and 
they were too far advanced for any treatment 

It IS our strict rule, however, that all patients whom we treat must have 
one or more biopsies until the diagnosis is proven We would like to empha- 
size the necessity of a pathological confirmation of the diagnosis of cancer in 
every patient before he is treated 

In a certain number of cases we were unable to prove the diagnosis of 
cancer and these gave us our most brilliant results They are not included in 
this series for that reason We have had quite a number of cases sent to us 
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DORRANCE AND McSHANE 

with a diagnosis of cancer that turned out to be syphilis, tuberculosis 
or actinomycosis 

Of the seventy-one patients with pathological examinations, the diagnosis 
was positive in sixty-two cases, although multiple biopsies were required 
in several of these Of the remaining nine cases, chronic inflammation 
was reported 

Of the positive biopsies, twenty-five were squamous-cell and thirty-seven 
were pnckle-cell carcinoma 



Within the last year. Doctor Belk, pathologist to the Radiologic Clinic, 
has been grading these cases according to Broder’s classification but this is too 
recent for us to draw any conclusions as to their clinical course from 
this classification 

Of the 164 cases, twenty or 12 per cent were admitted in a dying condi 
tion and lived from one day to three weeks Another group of eighty-five or 
51 per cent presented marked cachexia, extensive primary involvement and 
widespread neck metastasis when they first came under our care They 
leceived moderate mild radiation as palliative treatment and died in from one 
to SIX months There were twenty-seven or 16 4 per cent patients who lived 
from SIX months to one year 

Analyzing this group we find that twenty-four presented neck metas- 
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tasis on then admission Of the remaining three cases, one left our care 
and had an excision of the tongue at another hospital and returned four 
months later with hopeless neck metastasis not having leceived any radiation 
m the interval He died m less than one month not having been tieated by 
us The othei tu o patients did not show any neck metastasis on their admis- 
sion but nevertheless died in one yeai 

The tieatment in this gioup langed fiom mild local and regional irradia- 
tion to very thoiough and complete iiiadiation, as we will show subsequently 
with lantern slides 
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Chart 6— Represents the irradiition of Case III Age sivty five Lived eight months When he 
first came under our care his primary lesion, floor of mouth, had been treated at anotlier hospital He 
showed a large submental mass and an entire disappearance of the pnmarj lesion The curves show 
total amount of irradiation to both sides of the neck and the amount g'lven by the saturation method 
Besides this it %m 11 be noted that gold tubes ^\ere implanted m the right submaxillary region, a total of 
2,205 Juillicurie hours 

In the group that lived from one to one and one-half years, there were 
seven or 4 per cent 

All of these cases AVith the exception of one, died This living patient 
has shown marked regression of his disease, and it is at least tempo- 
rarily controlled 

Three patients have lived between one and one-half and two years and 
they are all still alive Two of these showed fairly far advanced primary 
lesions and enlarged submaxillary or anterior cervical glands The third 
was an early case of the floor of the mouth with some thickening of the under- 
lying submaxillary gland Two of these patients are entirely free from all 
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evidence of disease (Potts and Stengel), the third had malignancy present 
when last seen but it seemed to be quiescent He lives up the state and we 
have been unable to have him return for further treatment 

Two patients lived over two years but finally died of their cancer despite 
very active ladiation One showed neck involvement on admission, the other 
did not They were both undoubtedly benefited by radiation Two cases 
lived over three years Both showed moderately advanced submaxillary and 
submental glands They were thorougliH radiated and their lives were pro- 



Chart 7 — Represents the irradiation of Case IV 
Mhile under our rare He had an extensive lesion of 
mental glands His irradiation being spread o\er one 
curve so it is presented in tabulated form 


Age fiftv four Lived one 3 ear and one month 
the floor of the mouth and a few enlarged suh 
3 car’s duration, could not easil3 be plotted in a 


longed by the use of radium Life was prolonged for five years and seven 
months in one patient by ii radiation before he finally succumbed to his can- 
cer The remaining cases will be discussed later -when we consider oui 
ariested cases 

Autopsies were performed m fifteen of the patients Pfone of these cases 
showed metastasis beyond the neck This is particularly interesting to us as 
we have at piesent a patient who shows complete disappeai ance of his pri- 
mary lesion at the tip of the tongue , one hard stony gland in the left side of 
his neck apparently inactive and yet his liver is veiy markedly enlarged and 
has the characteristics of metastatic cancer Nine of the autopsied patients 

showed severe pneumonia pui ulent in some cases and multiple lung abscesses 
m others 
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One patient died of i eti ophan ngcal absce‘?s, 150 c c of pus being evacu- 
ated at auloiisy 

Apiopos of the cause of death \\e find that twenty patients had one or 
more hamionhagcs fioni the mouth 01 neck and nine patients bled fiequently 
and scxcielv enough to die of the efiects of hajinoiihage 

We had fi^e opeialne deaths in the senes We found that we must do 
all possible opeiatne pioceduics iindei local anesthesia, oui patients being 
usually pool opeiative nsks 



Cn\RT 8 — Represents tlie irndntion to Case \ Arc foitj four I i\ccl se\en months This pitient 
^^'i 5 first (rented for s\philis his fnmdj plnsicnn who fiinllj referred him to nnotiiei hospitnJ '^herc 
n biops% w IS (nken nnd rndiiim (rtnlmtiU Jfe was fimHj referred to iis with two iijcejs oi the 

tonpuc Wc Khiscd c\cision of the tongue wlncli wns refused Biops) showed sqinmous ceil ca ci 
nopn The curves show tint tins pnlicnt w is not treated ns \ijroiousl> ns the preceding cases In tact 
if oni> two trentments to cnch side of the neck of npproMmntcIj 6,000 miUicinie hours encii 

He rnpidlj became hopeless nnd died in seven months 


One patient died the day following incision of the neck and implantation 
of bare tubes , a second following excision of the tongue , a third after a 
Janeway gasti ostomy , a fouith one da)’’ aftei bilateral ligation of the exter- 
nal carotids, electrocoagulation of the cheek and tongue, and radium implan- 
tation aiound the coagulated lesion The fifth patient died three days after 
a bilateral ligation of the external caiotids 

In regal d to the total opeiative procedures done of these patients, seven 
weie electrocoagulated , four had a Janeway gastrostomy, fourteen had alco- 
holic injection or lesection of the fifth nerve and the superficial cervicals, 
ten had unilateial or bilateial ligation of the external carotids 
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The low incidence of the electrocoagulation is due to the advanced stage 
at which we first saw these patients Nothing short of a total excision of the 
tongue and a complete block dissection of the neck would remove the malig- 
nancy, and the general condition of these patients made such an oper- 
ation impracticable 

We feel that electrocoagulation has a definite place in the treatment of 
cancer of the tongue and floor of the mouth, as we will outline later 

Recourse vas had to gastrostomies when swallowing became difficult or 
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Ch^rt 9- Represents the irrTdiTtion of Ca<^e VI Age sixt> seven He first came under our care on 
September i6, 1926, with a pnckle cell cancer of the left floor of the mouth and no demonstrable adenop 
atny ile is alive today and free from all evidence of cancer A studv of the curves will show that 
tie got lonr series of neck irradiation The treatment of the local lesion by means of glass tubes and 
iater gold tubes is given in the upper left hand corner 

impossible Howevei this was used only as a last resort as nasal or oral 
feeding through a Rehfuss tube was practiced as long as possible This 
greatly decreased the number of gastrostomies and the importance of doing 
this will be recognized when we note that two of the four patients died, one 
the day of the operation and the other four days later 

Piobably the greatest help we were able to give these patients m their 
advanced stage of cancer was the relief of their pain 

In the lesions of the tongue, floor of the mouth and neck, we have mainly 
to deal with the nerve supply through the third division of the fifth nerve and 
the branches of the cervical plexus As these patients do not have a very long 
span of life, we have been content m most instances with the extracranial 
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operations Howcvci, in two of the cases a cianiotomy and cutting the sen- 
sory root of the fifth nerve was peifoiined, six had alcoholic injection of the 
Gasserian ganglion, fi\e had alcoholic injection of the third division at the 
foramen ovale, one had alcoholic injection of the lingual nerve, and seven 
had resection of the blanches of the ceivical plexus 

All of these patients were gieatly lelieved, did not lequire any more 
morphine, slept well when pieMously they had not 

The relief of pain in cancer of the mouth is particulaily important because 



Chart lo — Represents the irndiation of Case VII Age seventy four First came under our care 
-'“”•^ 21, 1926, with a prickle cell cancer of the under surface of the tongue and floor of the mouth 
palpable glands in the right side of the neck under the sternomastoid He is free from 
all evidence of cancer at present The curves are self explanatory and the local treatment of the lesion 
IS given at the upper left hand corner 

it enables these patients to sleep and eat when previously they had been unable 
to do either Loss of sleep and inability to eat rapidly puts these patients in a 
very wretched condition and contribute to a rapid and fatal termination 
The measures we have enumerated above do not completely relieve all 
pain, as some of these patients, particularly those who have had lesions of the 
posterior one-third of the tongue still complain of pam on swallowing and it 
is usually referred to the ear This is probably through the glossopharyngeal 
and vagus nerves and is very troublesome and very hard to treat 

In some instances where an indurated ulcer is present in the tongue, 
thorough coagulation will relieve the pam Deep cervical pain is also present 
being carried through the deep branches of the cervical plexus wdnch are 
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mixed motor and sensoiy neives It has been our custom to resect only the 
superficial cervicals which are purely sensory 

We recommend unilateral or bilateral ligation of the external carotids in 
all cases in which severe face or intraoral operations are to be done, as this 
makes the procedure practically bloodless and so reduces the shock of the 
operation , the incidence of lung complications and the liability of secondary 
hiemorrhages We also employ this measure to control the slow, steady ooze 
which some of these patients show and Avhich lead to very severe secondary 
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Chart i i —R epresents the treitment of Cise \ III Age Ee\ei\t\ three He first came under our 
care June 25 1923 with a squamous ceil cancel of the floor of the mouth, freniim of the tongue and 
mucosa of the lower jaw quite extensne He is noai entireU f ee from ail eaidence of cancer His 
trptment extended o\er three -vears and so a curae could not be aerj easih plotted The treatment is 
tabulated above 


anemia, if it is unchecked Finally we ligate the external carotids to control 
hemorrhage m the mouth 

We have done this operation on ten patients m this senes and it is ver}' 
easily and quickly performed under local anesthesia One patient died the 
day of operation but as he also had an excision of the tongue, this death 
belongs to the latter operative procedure Another patient died three days 
following a bilateral hgation of the external carotids, extraction of the teeth 
and implantation of gold tubes He received ether aneesthesia, never rallied 
from the operation, and died m coma He showed no embolic symptoms 
Two patients showed cerebral symptoms One developed a left hemiplegia 
after a bilateral ligation of the external carotids which was permanent He 
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lived foi thiee months following this The othei patient developed a right 
arm paialysis, twitching of the light side of the face, and partial facial palsy 
This all cleaied up except foi the paialysis of the light foieaim He died 
eleven days aftei opeiation In the othei patients, no symptoms were noted, 
not even a change in the pulse late We have pei formed this operation a 
niimbei of times without any moitality oi moibidity but in these patients, 
the lesions weie not situated m the tongue or floor of the mouth so they 
cannot be included in this series Ctiiiously enough, oui entire mortality and 
morbidity falls among the tongue and flooi of the mouth cases which gives 
us a higher peicentage m this paiticular series, wheieas, as a matter of fact, 
the mortality and moibidity peicentage is veiy low when we consider our 
entile numbei of unilateial oi bilateial external caiotid ligations 

Before leaving this subject, ive would like to call your attention to one 
patient who died of the eftects of hiemoirhage of the mouth although the 
external caiotids had been ligated two and one-half months previously This 
proves conclusively that the circulation reestablishes itself and the anemia is of 
short duration Dawbarii says in from seven to ten days 

Other operative procediiies consisted in tracheotomies m three cases, 
sequestrectomy fiom the inferior maxillse in two cases, a very low rate con- 
sideimg the intensive radiation that some of these patients received, incision 
of the neck and implantation of bare tubes in eight cases and a total block 
dissection of the light neck and subtotal dissection of the left neck and ampu- 
tation of the anterior pait of the tongue m one case 

We are disregarding the great number of cases in which gold tubes or 
bare tubes in the earlier years were implanted m the lesion although an 
ansesthetic was often administered 

Method of Tieatviciit — In oui seivice at the Philadelphia General Hos- 
pital, we have had excellent opportunities to see the results of other clinics 
and we have come to the conclusion that no one method is the ideal way to 
treat cancer of the tongue and floor of the mouth The good results have 
of course not come to us but the bad results have had every form of tieatment 
possible before coming to us Some have had surgery alone, local excision 
and removal of the glands of the neck Others have had electrothermic 
coagulation of then lesions and some have had X-ray or radium treatment of 
their necks while others have not Still another class has been treated with 
radium alone, although this has usually been inadequate from the standpoint 
of sufficient dosage 

We feel that the treatment of cancer of the tongue and floor of the mouth 
must be modified to the type of patient, and we advocate in those cases that 
are good risks and whose disease has not spread so that they are in the hope- 
less class radium packs to the neck, gold tube implantation into the lesion m 
sufficient dosage to either entirely destroy the lesion or to cause a sharp 
radium reaction At the end of ten to fourteen days electrocoagulation of the 
lesion with possibly a preceding bilateral ligation of the external carotid, 
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depending upon the extent of the lesion The neck radiation at a dis 
of 6 cm IS continued on both sides until an arythema dose of 10-15000 ■ 
cure hours has been given We like to give this in five divided doses at 
day intervals Six weeks rest is then indicated and the patient is obs^i 
and further treatment carried out if indicated 

We have discontinued all block dissections of the neck and radical 
sions, as we feel that more can he accomplished with the radiation and 
are faced with a 10 to 20 per cent mortality m this particular type of < 
we see in the Philadelphia General Hospital when we attempt any 
cal surgery 

In patients who are a poor surgical risk and yet have an early or c 
moderately advanced cancer, we carry out the treatment advocated al 
except that we do not always coagulate the lesions Sometimes in th 
patients after the gold tubes have been inserted, the lesions have so 
regressed or have entirely disappeared so that coagulation is not in h ' 
Such has been the case in the three patients we are showing to-night 

In advanced cases, we either do not treat them at all, or else we ra« 
their metastatic nodes vigorously and implant gold tubes into them and n 
the primary lesion We regret to say that we have been unable to cure 
patients with metastatic nodes to his neck by irradiation We have ca > 
them to shrink down and have held them in check for a time, but sooner 
later, these patients died of their cancer 

We have only been using gold tubes since the fall of 1926 and our resi 
have been better since their use 

Ajiestcd Cases — In this series there are nine patients in whom th 
cancer has been arrested, and who show no evidence of their disease at pi 
ent Four patients are alive over four years One patient died after fu 
years He had a very thorough autopsy He died of a retropharyuj, 
abscess No cancer could be found Two patients are alive over four y 
and the remaining patients — one, two years and four months and the o*"’ 
one year and eight months Some of these patients have been asked to cc 
here to-night for demonstiation 

We now propose to show a few lantern slides of curves of the radn 
treatment administered to some of these patients We are indebted to I 
Weatherwax of the Philadelphia General Hospital for these drawings Th 
slides are divided into two groups, the first group had a fatal terminate 
despite the fact that they were thoroughly irradiated and the second group 
now free from all evidence of cancer These curves represent fairly well ^ 
degree and type of radiation that is given at the Philadelphia General Hosp i 

CONCLUSIONS 

No reports of cures unless confirmed by pathological examination sho i 
receive serious consideration 

Gold tubes have supplanted any other single method of tr*’^ ' 
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of cancer of the flooi of the mouth and should be combined with 
regional iriadiation 

Electrocoagulation of the lesion is desiiable wheie conditions permit 

Ligation or excision of the external caiotids is essential before any radical 
intraoral surgery 

The lelief of pain is an important pioblem m ti eating cancer of the tongue 
and floor of the mouth 

These results do not compaie with those of oui piivate patients where 
w^e receive cases in better gcneial condition and wdieie the disease has not 
made such progress 
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DEEP PULSION DIVERTICULA OF (ESOPHAGUS 
By Morris K Smith, MD 
or New York, N Y^ 

A TWENTY-SIX-YEAR-OLD matron entered St Luke’s Hospital on account 
of difficulty in swallowing The symptoms began about one year before, 
with a sense of discomfort on eating, beneath the lower end of the sternum, 
to relieve which she induced vomiting During the intervening period there 
had been few days m which food had not been brought up either volun- 
tarily to relieve distress or involuntarily She could not get solid food 
down On some days liquids would go well, on otheis even water was 
returned She had lost eighty pounds 

She was a thin young woman not acutely ill Neither at the first exami- 
nation nor later did she seem at all neurotic Except for the poor condition 
of her teeth, there was nothing of note on physical examination Fluoro- 
scopic and radiographic examination by Doctor Mackie revealed cardiospasm, 
with a diverticulum of the lower a'sophagus extending forward and to the 
left The size of the diverticulum is estimated at 2 5 by 2 cm The oesopha- 
gus was much dilated Following the passage of oesophageal bougies over 
a previously swallowed thiead, the cardia was dilated by Dr Nathan W 
Green The patient was greatly improved by tbe treatment, could eat again 
and promptly gained thirty pounds She however, failed to report regu- 
larly for the passing of the bougies and continues to have retro-sternal 
discomfort at times 

The finding of the diverticulum in this patient laised the question as to 
Its significance — whether it was a casual factor m the cardiospasm, whether 111 
Itself responsible for symptoms, and in general the problem of the importance 
of such diverticula To answer these questions a review of the literature 
was made 

Diverticula of the oesophagus are divided geneially for purposes of 
description into two varieties, the traction and pulsion types The traction 
diverticula are due to the retraction of inflammatory tissues, usually lymph- 
nodes, which have become adherent to the wall of the gullet They are 
found on the anterior wall, are tent shaped and rarely attain a depth of as 
much as a centimetre The greater number occur at about the level of the 
bifurcation of the trachea where lymph-glands are numerous They do 
not cause symptoms and their chief clinical significance is the possibility 
of perforation with ensuing fatal mediastinitis, vhich has been known 
to occur 

Pulsion diverticula, so called because they are thought to be due to 
pressure from within, can occur at any level of the oesophagus Of these 
the pharyngo-oesophageal variety form the greatei number They arise 
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from the posteiioi wal! at the junction of the phaiynx and oesophagus, 
cause inci easing dysphagia and aie amenable to suigical treatment The 
condition is a uell imdei stood clinical entity and does not fall within the 
scope of this papei 

Pulsion dneilicula belou the phai yngo-cesophageal level are unusual find- 
ings whose significance has not been claiified The majority reported have 
been of the lowei thud of the gullet, and in this situation they are often 
designated as cpiphienal 

A combination of the two vaneties, knowm as tiaction-pulsion diverti- 
culum, IS also desciibed It is supposed to begin as a traction and then take 
on the chaiacleiistics of a pulsion divei ticulum It is probable that a few of 
the cases referied to m this aiticle fall m this class 

In a review of tlie liteiatuie one comes acioss a small group of cases, 
lepoited befoie X-iay examination was m use oi perfected, in which diag- 
noses of epiphienai pulsion dneiticuia of laige size, loo to t^oo cc content, 
w’ere made (Kelling^'' Mint/ Jung^") These patients sufifeied from 
dysjihagia and vomiting The diagnosis lested on tube tests more or less 
complicated At least one such case has lieen e\entually pioved to be cardio- 
spasm with dilatation of the asophagus (Spnak--) 

Because smnlai cases ha\e not been repoited of late years since modern 
X-ray technic has been available and because no such large sacs have been 
demonstrated at autopsy as fai as I have found, it has seemed best not to 
include them 

Post-moitem repoits are few' and foi the most pait incidental findings 
Reichinan-® stated that Przew'oski seal died the gullet carefully at autopsies 
over a period of fi\e }eais and found seven pulsion diverticula of the 
middle and lower thud, the size of a hazlenut Brosch^^ reported, from 
autopsy material, fom deep oesophageal diveiticula, tw'o at the level of the 
hi furcation of the tiachea and tw'o epiphrenal Ail w'eie w'alnut-sized He 
described them as heimations through the muscular tissue of the gullet, 
containing only a few' muscular fibres in the w'all They were incidental 
findings Kiaus^" leported an autopsy specimen of a dilated oesophagus on 
the left fonvard side of w'hich w'as a diverticulum the size of an apple with 
an opening 6 by 3 5 cm It had fibrous, thickened w'alls lined w'lth mucous 
membrane and sepaiated the muscle of the gullet in its development 
Carman^- refeis to other lepoited specimens, one (Oekonumides) 5^ cm 
deep and 8^ cm above the cardia and one (Olivetti) the size of a hen’s 
just above the diaphragm 

I have been able to find autopsy reports on three cases w'hich w'ere recog- 
nized during life Tw'o of these (Stierling,^ Kaufman and Kierbock**) 
W'ere m patients w'lth cardiospasm In both instances the sac was 5 cm in 
diameter, one a hand’s breadth, the other an inch, over the diaphragm The 
symptoms W'ere those of cardiospasm The diverticulum m the third case 
(Bensaud, Gregoire et Guenaux^*’) w'as the size of a tui key’s egg, epiphrenal, 
coming from the left anterior part of the oesophageal w'all It w'as made up 
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of epithelium and fibrous tissue The patient, a man of fifty-six, had com- 
plained of vague abdominal symtoms A month before death he vomited 
up some cherries without effort on two or three occasions He died 
of pneumonia 

Whether so-called deep pulsion diverticula of the oesophagus are origi- 
nally congenital, or arise in some weak spot m the wall, it seems probable 

^ that pressure from within 

! IS a factor m their devel- 

l 

I opment It is natural 

to reason that in cardio- 
spasm the conditions are 
especially favorable for 
their production 

As far as I have found 
there are eleven clinical 
cases, besides my own, 
reported in which diverti- 
culum other than pharyn- 
go-oesophageal has been 
associated with cardio- 
spasm At the same time 
without trying to collect 
all other cases, I have come 
across more than twice as 
many in which cardio- 
spasm was not reported, 
although the description m 
a few of these suggests it 
In the case reports 
there have been a prepon- 
derance of males over fe- 
males of more than two 
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Fig I — Cardiospasm and diverticulum of the lower end of 
the ossophagus before treatment 


to one The ages have varied from twent3’--two to seventy-eight, middle and 
advanced life supplying the greater number In the group associated with 
cardiospasm the average age is lower 

The size of these diverticula as found at autopsy has already been dis- 
cussed The X-ray has shown smaller examples The comment of von 
Hacker and Lotheissen in Neue Deutsche Clw ui gie that deep-seated diver- 
ticula are for the most part not very large, the size of a pea, a hazelnut, 
or at most a small apple, states the case The location of the diverticulum is 
m the lower third of the gullet m the great majority of cases A moderate 
number are found in the mid-portion and a very few m the upper portion 
Multiple diverticula are noted in a few instances Decidedly more are found 
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oil the light than on the left side, and moie aie noted as coming from the 
aiiteiioi pait of the oesophagus than the posteiioi 

The question as to whethei deep diveiticula of the oesophagus cause 
S}mptoms IS the ciux of this inquiiy Tt seems reasonable to think that the 
laigei ones at any late may do so, although the evidence for it is limited 
Phar} ngo-oesophageal diveiticula cause a well-defined symptom complex 
of inci easing seventy 
nhich may lead to the 
death of the individual ! 
fioin inanition Theie is 
a diffeience, ho\\e\ei. be- 
tv een deep divei ticula and 
the pharyngo - oesophageal 
in that the former aie 
more oi less loundcd 
saculations of the gullet 
with good-sized openings, 
wdiereas the latter become 
dependent pouches 

Among the cases col- 
lected of deep diveiticulum 
associated wnth cardio- 
spasm the symptoms \vere 
those of cardiospasm, and 
w^ere relieved by treatment 
of the cardiospasm in 
spite of the persistence of 
the diveiticula 

When It comes to the 
cases wnthout cardiospasm, 
wdiile the majority had 

no symptoms lef enable to ric 2 — Cardiospasm and diverticulum of the lower end of 

the oesophagus and were cesophagus after dilation 

accidental findings, a few piesented complaints that seemed related to 
the diverticulum 

Chassard’® reported the case of a woman of seventy-two who had suffered from 
gastroptosis and hyperchlorhydna for many years For several months eating had been 
accompanied b}' distress located behind the lower end of the sternum, and persisted for 
two or three hours after the meal In consequence of this she had curtailed her food 
and lost weight There was no reguritation X-ray showed an epiphrenal diverticulum 
to the left and slightly posterior, of a size between a pigeon’s and a chicken’s egg It 
emptied in about three hours There was no spasm seen Ihis patient was given an 
oily substance before meals Following this treatment the symptoms diminished and 
she gained weight 

Dessecker’s “ patient, a man of twenty-two, complamed of pain under the breast 
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bone and in the shoulder after eating There was a good sized epiphrenal diverticulum 
behind and to the right He never observed any evidence of cardiospasm 

The patient of Bensaod, Gregoire and Goenaux with an epiphrenal diverticulum 
who came to autopsy has been described Effortless vomiting of cherries on two or three 
occasions seems the only item in the history which could be connected with the oesophageal 
pathology A second patient of the same authors, a man of sixty-mne, had a sensation 
of food stopping 111 the gullet He had a diverticulum 2 cm long and four fingers’ breadth 
above the diaphragm The oesophagus was not dilated 

L A Smith reported a patient who complained of food lodging in the lower 
gullet He had angina pectoris X-ray showed a diverticulum of medium size coming 
off from the right anterior wall of the middle of the oesophagus It seemed to be adherent 
to the aorta 

Montzka described a man of fifty who had a peculiar foreign-body sensation m 
the precordial region on swallowing, and felt as if little particles stuck in the gullet 
On the right anterior wall of the gullet there was a hazelnut-sized diverticulum connected 
b> a narrow pedicle with its lumen There was a little delay in the passage of food by 
the diverticulum 

These cases are not impressive as demonstrations of symptomatology 
due to diverticula They suggest, however, that the condition cannot be 
regarded as always innocent Among the cases collected in which cardio- 
spasm IS not mentioned, there are several with symptoms which seem to me 
to be probably due to cardiospasm 

The question arises when diverticulum and cardiospasm are associated 
as to whether the foimer as a source of irritation may not cause the latter 
Kaufman and Kierbock report a case m which they think that this was 
the sequence of events, as the patient had only had symptoms of cardio- 
spasm for two weeks before the presence of the diverticulum was proved 
On the other hand, cases of cardiospasm are relieved of their symptoms by 
appropriate treatment, although the diverticula remain The question can- 
not be definitely answered but it seems improbable that the diverticula bear 
any important etiological relation to cardiospasm 

In the light of the evidence, therefore, we must conclude that deep diver- 
ticula are not of great importance and if found can be ordinarily disregarded 
In the piesence of cardiospasm, its tieatment is sufficient If there are 
symptoms in cases without cardiospasm they may be treated also by dilation 
Operative removal has been attempted with fatal lesult 

Smumaiy — A case of cardiospasm in which there was associated deep 
pulsion diverticulum of the oesophagus is reported 

A search of the literature reveals eleven similar cases, making twelve 
m all, and many more of deep diverticulum of the oesophagus without 
cardiospasm 

These diverticula vary in size from a pea to a small apple They are most 
numerous m the lowei end of the gullet 

Oidinanly they are accidental findings and do not cause symptoms, 
although a few' cases are cited in which mild symptoms are reported 
It seems unlikely that deep diverticulum is of importance in the etiology 
of cardiospasm 
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PRIMARY EXTRARENAL HYPERNEPHROMA^ 

By Albert E Bothe, M D 

OF Philadelphia, Pa 

FKOM THE AGNEW AND HCNTEU LVDOHATORT OF SUBOICAL PATHOLOGY OF THE UNIVEHSITY OF PENNSILAANIA 

Although hypernephroma usually originates in the kidneys, it may 
develop m other organs Two years ago I presented before this Society an 
experimental and clinical study on hypernephroma At that time it was con- 
cluded from the embryological and pathological observations that the hyper- 
nephromata were polystructural tumors of adrenal rest origin 

The present studies, 
the results of which are 
described herewith, were 
made upon a primary ex- 
trarenal hypernephroma 
with the idea of comparing 
the histological findings 
of this tumor with those 
of the renal hyperne- 
phroma 

The paper comprises, 
first, an outline of the pa- 
tient’s history, second, a 
tabulation of the tissues 
in which adrenal tests have been found , third, a tabulation of the tissues in 
which primary hypernephromata have been found, and finally a discussion of 
the pathological findings 

Case History — The patient, a white male, aged seveiitj -seven years, was admitted 
to the University Hospital on the service of Doctor Eliason, with a chief complaint of 
nausea and epigastric pain The patient was m good health until eighteen months before 
his admission, at which time he had a sharp epigastric pain, nausea and vomiting Since 
then he has had intermittent attacks of postprandial abdominal distention and discomfort 
These sensations occurred immediately after eating and they were relieved by eructations 
of gas These symptoms became increasingly more prominent and weakness was pro- 
gressive He had been eating lightb^ not on account of anorexia, but because the food 
seemed to “stick on the way down” Water caused the same symptoms as food There 
were no severe attacks of pain since the original one There was a marked tendency 
to constipation with remissions but never diarrhoea He believed his abdomen had 
recently grown larger Hemorrhoids were present periodically for years, but during 
the last few months they were a constant source of discomfort His cardio-respiratory 
and genito-urmary history as well as his past medical, social, and family history, 
were negative 

Physical Examination — The patient was a thin, poorly nourished, somewhat dehy- 
drated appearing white male, seventy-seven years of age He did not appear acutely 
ill The physical examination was essentially negative except for the abdominal findings 
The abdomen was slightly distended Neither superficial tenderness nor rigidity were 
Read before the Philadelphia Academy of Surgery, May 14, 1928 
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present On palpation a mass about the size of a grapefruit was felt in the upper right 
quadrant The mass was smooth, tense and slightly movable It was somewhat tender 
and moved with respiration The intestinal peristalsis was of the intermittent booming 
tjpe Free fluid was demonstrable in the peritoneal cavity The gastro-intestinal X-ray 
showed multiple points of stasis in the small intestine indicating slight obstruction 
The preoperative diag- 
nosis W’as carcinoma of the 
upper abdomen of uncertain 
origin and chronic intestinal 
obstruction An exploratory 
iaparotonij w'as advised and 
performed bj Doctor Eliason 
The abdomen was opened 
through a paramedian inci- 
sion The tumor felt on phys- 
ical examination w'as easilj 
exposed It was found to be 
arising from the soft tissues 
in the region of the right ad- 
renal gland There was no 
evidence of intestinal obstruc- 
tion The liver contained metastatic tumors On account of the metastasis to the liver 
further surgerj w'as felt to be contraindicated On the fourth day following operation 
the patient developed signs of respiratory infection He rapidly became weaker and died 

from bronchopneumonia on 
the fifth day 

A post-mortem examina- 
tion of the abdominal cavity 
showed the tumor which was 
found at operation to be defi- 
nitely attached to the soft 
tissues just above the right 
adrenal glands 

The tumor measured 12 
by 8 by 7 centimetres It 
was well encapsulated except 
at its point of soft tissue at- 
tachment It was tense and 
on section bulged slightly It 
had a yellowish fatty appear- 
ance There were different 
sized irregularly outlined 
cystic cavities which contained 
necrotic and hiemorrhagic ma- 
terial The liver was slightly 
enlarged This enlargement 
W'as due to three fairly well 
circumscribed tumors w'hich 
measured about five centime- 
tres m diameter What was 
true of the gross appearance of the large tumor was true of the smaller ones m the liver 
Except for the lymph-nodes in the upper abdomen there w'as no gross evidence of 
tumor 111 any of the other organs or tissues, the kidneys and adrenals having been verj 
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Fig 3 — Papillary Arrangement 



Fig 2 — ^Endothelial Cellular Arrangement 
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carefully examined Manj sections were cut from different areas in the tumors which 
will be described later 

adrenal rests 

Although adrenal rests are frequently found at autopsy and show a fairly 
wide distribution they are in entire accord with the embryological possibilities 

The anlagel cells of 
the adrenal are so situated 
m their embryonic state 
with respect to the liver, 
kidney, ovary, testicle, epi- 
didymis and uterus, espe- 
cially in embryos from 12 
to 16 millimetres in length, 
that one can easily see the 
possibility of adrenal cell 
inclusions m these organs 
A tabulation of the tis- 
sues and organs in which 
adrenal rests have been 
H found IS shown m the fol- 

Eig 4— AUcoHr Arrnngement loWing table 

T IBLC I 

1 111 the male — In the retc testis and epididymis, m the paradid>mis, on the sper- 
matic cord, in the inguinal canal, and above and below the same 

2 In the female — In the 
ovary, where they may easily r ** 
be mistaken for shrunken ^ 
corpa lutea , on the tubes 

3 111 both sexes — In the 
retro-peritoneal tissue below 
the poles of the kidneys , along 
the internal spermatic and 
ovarian veins, on the ilio- 
psoas muscle at the brim of the 
pelvis , at the sacro-iliac syn- 
chondrosis, 111 the capsule of 
the kidney, and 111 the kidiiev 
substance, on the wall of the 
neighboring vessels, 111 the 
solar and renal sympathetic 




-TubuHr Arrangement 



plexuses , between the transverse colon and the spleen , m the right lobe of the liver , m 
the pancreas 

(Tabulated by Bromaii ) 

PRIMARY HYPERNEPHROMATA 

The occurrence of primary hypernephroma is most frequent in the kid- 
ney A review of the literature gives evidence that hypernephromata may 
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develop pnmaiil) in any of the tissues in which achenal rests have been 
found A tabulation of the tissues and oigans in which pnmaiy extia renal 
hypernephroinata have develo])ecl is shown below 

Tahlc II 

Luer Adajiii and McCrac, Rollcston, Sclimorl, Vecchi and Noyes 

Falciform ligament Starr 


Adrenal 

0 \ar\ 

Broad ligament 
Spermatic cord 


Frcndi, Linser, Orth, Dobbertin, Tilcsins, Cooke, Beverant 
and Ra\ikild, Colcott Fox 
Giwen, Pcliam, Scudder, Ghnn 
Weiss, L Pick, Ghnn 
Cbcvassii, Dcbarnardi 


Miaoscopical Stitdtc <: — klatu sections were made from practicallj every area of the 
large tumor The predominating cells, while presenting slight variation m size and 
••hape, were of the large pohgonal tspe consisting of a large nucleus surrounded by a 
clear \acuolatcd cytoplasm The nuclei in most cells stained deeply Mitotic figures 
were frequentlj seen Although the predominating cells showed some difference in size 
tliej all appeared to be of one t\ pc, w’lth the greatest di\ ersity of arrangements 

The cellular arrangements noted m this tumor were i Adrenal 2 Endothelial 
3 Papillarj 4 Ahcolar 5 Tubular 

The details of the cellular arrangements found were as follows 

1 Adrcnal-likc cellular arrangement (Fig 1) In this section there w'ere areas in 
w'hich the cells were dixidcd into small groups bj a verj fine fibrous stroma In general 
the areas appeared as the zona fascicularis of the adrenal gland It differed from the 
latter, howeser, m that the cells were somewhat larger and appeared more embryonal 
The t>pe of cellular arrangement found in these sections w'as probably due to cutting just 
abo\e or just below' the supporting capillarj stroma 

2 Endothelial cellular arrangement (Fig 2) In the endothelial form we have a 
cross section of a capillarj w'hich w'as identified by blood and endothelial cells Extend- 
ing out from this %cssel were several layers of the large polygonal cells arranged in a 
radiating fashion The fibrous stroma in this form w'as very scant, so scant that the cells 
appeared almost to be growing from the endothelial cells of the capillaries There was 
apparently verj little difference in the size of the cells which w'ere nearest the vessels 
and those W'hich w'cre most distant It w’as felt that this Upe w'as due to a cross section 
of the cells and supporting capillary stroma 

3 Papillary arrangement (Fig 3) The papillary form, like the others, was the 
result of capillary development and the cellular relation Sections cut in areas in which 
there was free and close branching of the capillaries ahvays show'ed papillary form 

4 Alveolar arrangement (Fig 4) In this tj'pe the cells were so arranged with 
relation to the capillaries that the tissues appeared alveolar This appearance was due to 
the cross section of tumor cells surrounded by a capillary loop In places where this 
capillary loop w'as incomplete the tumor cells were arranged in semi-papillary form 

5 Tubular arrangement (Fig 5) In some areas the capillary stroma w'as sur- 
rounded by a single layer of tumor cells Alternate parallel single layers of cells and 
capillaries w'hen cut in cross section have a tubular appearance The areas in which the 
arrangement of the cells with respect to the capillary stroma was tubular were due to 
t e parallel distribution of these structures 


In general it may be said from the microscopic studies of this tumor that 
the extrareiial hypernephroinata are made up of large polygonal vacuolated 
cells resting upon a very irregularly arranged capillary stroma and when cut 
in different planes show multiple structural forms The histological findings 
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m the extrarenal tumors are the same as the histological findings m the 
renal hypernephromata 


CONCLUSIONS 

1 Tissues other than the kidney are susceptible to cortical adrenal cellu- 
lar enclusions, especially those which are developed from the mesonephros, 
mesonephric duct and genital ridge 

2 Primary hypernephromata may develop in any of the tissues or organs 
m which adrenal rests are found 

3 The predominating cells of the hypernephromata are similar to those 
found in the normal adrenal cortex 

4 The multistructural formations of the cells in the hypernephromata are 
due to the plane in which the irregularly arranged capillary stroma is cut 

REFERENCE 

Bothe Annals or Surgery, Januarj', 1925, vol Iwxi, pp 57-88 
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This report is jiic'^ciUed because of the i^ieat lanty with which spindle- 
celled saicoina is encountciecl among kidney tumors m the adult Spin- 
dle-celled tuinois of the kiclnc} aie among the most fiequently encountered 
tumors in children, hut then incidence in adults is raie, indeed 

0 Liibarsch has cmphasi/cd this fact, basing his opinion on extensive 
statistics, resulting from the lecords of 97.498 autopsies, 111 which there were 
twenty sarcomas of the kidney, and of these only four classified as spindle- 
celled tumors in adults On the othei hand. 201 carcinomas were found 
The nuinhei of sai comas recoided in the foregoing autopsies is lower than 
the number in the repoit fiom the Pathological Institute of the University 
of Berlin for the years 1S9S to 1922, nhen thirteen sarcomas were found in 
30,820 autopsies 

Case- E Y B, male white, aged fiftc-five, was admitted to the Presbyterian 
Hospital of Chicago, August 24, 1925 He complained of pain and swelling of the left 
testicle, pam m left side and left lower quadrant of the abdomen, all of which began 
si\ weeks ago He also complained of hemorrhoids The epigastric distress which 
occurred immediately after meals, was frequently relieved by vomiting Loss of twenty 
pounds in weight 111 two months, slight frequency m urination, nocturia twice a night 
or several weeks, fe\er and perspiration once or twice a week for past five weeks 

Ojisct and Com sc — He stated that he began to feel under par and to lose weight 
a out tw'O months ago Soon afterw'ards he experienced aching pains of a mild, dragging 
ciaracter in the left side of the abdomen, especially after w'alking all day At the time 
0 his admission to the hospital the pains had been present daily for six weeks More 
annoying was the epigastric distress which occurred especially after meals, accompanied 
y a feeling of fullness that would often cause him to seek relief in induced vomiting 
e ching and considerable flatus Cathartics taken at intervals were followed by severe 
cramplike pains Hemorrhoids, which had been removed twenty years ago, recurred 
in the past six weeks 

Swelling and Pam m Testicle — Swelling in the left testicle, associated with severe 
pain, which began five weeks ago and was noticed first only when walking, caused him 
considerable worry The swelling and pain became more marked and were more or less 
constant The pain radiated to the perineum and anus, but was greatly relieved upon lying 
down He was chiefly concerned about being operated upon for what he described as a 
painful varicocele,” which he had noticed for several months 

Past Histoiy — Patient had always been well and in good health Has had two 
attacks of scarlet fever, the last attack at the age of sixteen Twenty-five years ago 
had chills and fever — no diagnosis made Frequent colds during the winter Twenty 
years ago hemorrhoidectomy was done and four months ago tonsillectomy The latter 
operation was performed because of patient’s so-called run-down condition 
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Phvsical Exanwwfwn (Dr Donald P Abbott) —Eyes and nose normal There 
was a stub of tonsil present in left fossa, several crowned teeth with a partial plate and 
receding gums Definite apical abscesses on several teeth 

Examination of chest, negati\e 

Abdomen showed a hard firm mass which was palpable in the left flank, extending 
up to the ribs, across the midline, and down to a point just below the left anterior 
superior spine of the ileum The tumor moved slightly with respiration A mass of 
similar consistencj, and probably connected with the first mass, w'as palpable just above 
the umbilicus Slight tenderness was present in the right flank, none to fist per- 
cussion posteriorly 

The left inguinal ring was found to be somewhat enlarged A good-sized varicocele 
was present on the left side, with some swelling and tenderness of the testicle Rec- 
tal examination, negative Lymphatic S\stem — Cervical axillary and inguinal glands, 
not palpable 

Blood Examination — Red blood cells, 4,080,000, Leucocjtes, 12,300, Hemoglobin, 
78 per cent 

Differential —PMN— 57 SMN— 22, Lkf— 15, T— 6 

Blood Pressure — Systolic 132, diastolic 78 Blood Wassermann — Negative Blood 
Chemistry — Urea, 38, Uric Acid, 58, Creatmm, 176, Non-Protein Nitrogen, 32 

Umialvsis — Spec Grav , i 014 Albumin, 0, Sugar, 0, Blood -f , Pus, -f , Sediment, 
few leucocytes and red blood cells 

Castnc Aitaivsn (Dr Donald P Abbott) — Free HCL, 20, combined, 33 

Stool Exainmattou — Benzidine reaction showed four plus blood 


Ronfgat-iav Examination of Stomach — No constant filling defect Position of the 
stomach is well tow'ard the right on the anteroposterior plate 

Flnoioscopx of Stomach — Negative except stomach apparenth displaced to the right 


Cvstoscopic Examination 

(H L 

K)- 

-Bladder normal. 

both ureters cathetenzed 

without difficulty or obstruction 




Examination of urine obtained at C\stoscopic Examination 


Leucocvtcs 




pci Cll 

mm 

Cultuics 

Ui ca 

Bladder 

60 


Sterile 

I 6 per cent 

Right kidnev 

10 


Sterile 

I 4 per cent 

Left kidney 

10 


Sterile 

175 per cent 

Thalein Test 



Eight 

Left 

Appearance Time 



4 minutes 

18 minutes 

1st 15 minutes 



3 0 per cent 

trace 

2nd 15 minutes 



3 8 per cent 

trace 

Total 



6 8 per cent 

Not readable 

Examination of Urine for 

Tubercle 

Bacilli "Negative 



Pvciogiams — Right, normal Left, only a very small amount of the bromid solution 
was seen in the region of the pelvis of the kidnev, which occurred in the form of a 
■'treak Practically a complete block of the kidney pelvis prevented the bromid solution 
from entering it 

Diagnosis — From the findings a diagnosis of malignant tumor of the left kidnej was 
made and operation advised 

Opciafwn (Ethylene Anaesthesia), (H L K ), September ii, 1925 — The usual 
oblique midline incision was made Muscles divided Examination showed the presence 
of a large tumor mass that was firmh adherent to the surrounding structures The mass 
was grayish pink in color and moderately firm The pedicle was about one inch in 
diameter and was hard and fibrous, with apparently little blood supply The pedicle was 
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c'ampcd with larfrt clamps iiul tiu KkIikv icimutd I iK.itiiics were applied and clamps 
rcnioicd Uargt tumoi masses were seen both alien e and liehnv the aiea from which 
(he kidiicx was rtni()\ed 1 he\ wiie not rem()\ed bee.iiise of their extent .md because of 
their pro\niiit\ to the l.irge \essels (nnoheiiieiit of Kmiih gl.mds) 

Posl-Of'iiatiV( C mil u — Good immediate* leeencn i he stitelies were removed on 
the ninth da\ The wound w.is comiileteh elosed and the p.itieiit w'cnt home on the 
eighteenth da\ Intermittent (eiiiperntui e np to 102°, lapidh falling to normal and stayin'; 
down after the fifth da\ 

Substqiuiit (. mil Kt — 1 he jiatieiit g.niied m strength and his general health improved 
for several months, then graduilh be lost wbat be bad gamed There w'as an 
extensue local recurrence of a \en large (nnioi mass lie died 111 March, 1927 No 
autopsN obtained 

Pallwlmiical lu/mil — 1 he tumor is latge iriegularK oeal, the si/e of a grape fruit, 
weighing 750 grams and nieas- 
iiriiig 13 X X 7 centimetres 
It IS composed largcK of a pale 
gra\, soft, rather clastic tissue 
through which pass strands of 
a denser white structure duid- 
nig the tumor into lobules 
There arc no areas of degen- 
eration, but there is a rather 
extensue area of bremorrbagic ' 
infiltration passing across the 
centre of the tumor, wbicb ' 

shows niicroscopicalh to be . 

composed of thiii-w ailed blood 
spaces Near the kidnej pel- 
vis, the lajers of fibrous tissue 
are pressed together, com- 
pletely obliterating tbc pelvic 
space Only a small amount of 
the kidney tissue remained 

t Cl osco pic — Several 
different types of tissue are 

present There are areas that I'm , _a Hrge proportion of the tumor is m^de up of this 
present the typical picture of tissue with intersecting bundles of spindle cells and large 

_ 11 ,, , * vascular spaces 

a spindle-celled sarcoma with 

closely packed spindle cells, running at various angles, and in the high power field numer- 
ous mitotic figures, in places six or eight to the field (Fig i) 

Another picture that is seen is that of a large thin-walled blood space, with a thin 
stroma and small spindle cells There are also areas composed of small spindle cells, 
thinly distributed 111 a pale staining stroma 

Patholoc/ical Diagnosis — Spmdlc-CcUcd Saicoma—Th& microscopic character, the 
size of the tumor, and the clinical course demonstrate malignancy 

The classification of kidney tumors has been very greatly modified, since 
the introduction and acceptance of Graw'^itz’s theories as to the origin of 
certain neoplasms of the kidney which now go by the name of Hyper- 
nephroma” Grawitz’s work was published in 1883, but Garceau m investi- 
gating the subject of renal tumors, twenty-six years later, found that 
considerable confusion still existed with regard to classification, and his 
statement made at that time is to some extent still true today Carcinoma, 
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sarcoma, adenoma, and adenocarcinoma have been persistently and frequently 
confounded with hypernephroma m the published clinical and pathological 
reports of cases so as to make nearly all of the material relating to these 
tumors of little value ” 

Noticeable has been the diminution in the number of reported cases of 
sarcoma of the kidney m the adult Albaran and Imbert reported twenty-one 
per cent of 380 cases prior to 1901 as sarcoma Since that time, the inci- 
dence of sarcoma has deci eased, and that of hypernephroma has increased 
The tumor most difficult to distinguish from spindle-celled sarcoma of the 
kidney is the retroperitoneal sarcoma so frequently found behind the kidney 
or m the position of the kidney, which may easily be mistaken for a kidney 

tumor if the pathological 
data are not complete 
Bland Sutton calls atten- 
tion to this and states, “As 
far as my experience goes, 
this IS a far more frequent 
site for them than for 
those which we term renal 
sarcoma ” The case re- 
ported here is an excellent 
example of this difficulty, 
as the tumor has almost 
completely replaced the 
kidney 

The point of origin of 
these tumors is difficult to 
establish In six of the 
collected cases, no point of 
origin was stated in the 
reports Two were defi- 
nitely from the kidney pelvis, and two from the capsule Boyd states “True 
sarcomas, round or spindle-celled, probably always arise in the kidney capsule 
from which they invade the kidney ” Bland Sutton is somewhat of the same 
opinion, and calls attention to the fact that sarcomata of viscera having simi- 
lar coverings spleen, thyroid, prostate, etc , while uncommon, are often 
closely connected with the connective tissue investing the organ 

Symptomatology — Age incidence All except one of these case reports 
are of patients of thirty-seven years or over The youngest was twenty-four 
and the oldest sixty-eight years of age 

Hematuria was present in only three, absent in five and probably absent 
in the three cases in which it was not mentioned Red blood cells were 
reported in the urine of only two of the cases It seems most reasonable 
to expect hematuria to be frequently absent m tumors developing from the 
capsule, but generally present in those of stroma and epithelial origin 
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Varicocele and hemorrhoids were the most troublesome symptoms m the 
case reported here — developing rapidly m six weeks’ time Braasch, m IQ13, 
found laricocele in ten out of thirty cases, and hemorihoids of recent origin 
in five cases Varices of the bladder were present in four out of fifty cases 
Williams reported thirty-six cases of kidney tumors in adult males — uith 
three varicoceles This series consisted largely of hypernephromas 

Guyon, in i 88 r, first called attention to the “symptomatic” varicocele 
as being of special significance and most often caused by kidney tumors, 
“independent of involvement of the paravertebral lymphatics ” 

Loss of weight was present in six, absent in one, and not reported in 
four of the reported cases 

The tumor was felt by the patient before admission m six cases, not felt 
in one and not reported in four Right kidney involved in six cases and 
the left in six 

Cystoscopy was performed in only two cases, but in the rest, the diag- 
nosis did not appear to be the question One case was diagnosed ovarian 
cyst, however, before operation 

Inflation of the colon for diagnostic purposes was practiced 111 only one 
of these cases 

The pre-operative diagnosis of sarcoma of the kidney as differentiated 
from the other types of kidney tumor, is practically impossible A diagnosis 
of tumor IS simple enough but there is no symptom or sign that justifies 
making a diagnosis of sarcoma, particularly if we bear in mind the great 
rarity of these tumors m the adult 

SPINDLE-CELLED SARCOMA 
Symptoms 

1 Cassell, female, aged fort}' -nine, hematuria, -f- , pain, L , loss of weight, + , oedema 
or varicocele, abd , constipation, -f- , tumor felt by patient, -f , palpable tumor, L , urine, 
abd pus , operation, L nephrectomy , result, not stated 

2 Chifoliau et Masson, female, aged forty-six, hematuria, NS, tumor felt by patient, 
-p, palpable tumor, -f-, operation nephrectomy, origin of tumor, vascular, result, 
not stated 

3 Eliot, male, aged fifty-five, hematuria, , pain, L , palpable tumor, L , ur ne, 
blood, cystoscopy, both ureters catheteribed, no urine from left, discharge of blood from 
left, right normal, operation L nephrectomy, origin of tumor, kidney pelvis, result, 
good recovery 

4 Heuston, female, aged twenty-four, hematuria, -f- , pain, -f- , tumor felt by 
patient, -{- , palpable tumor, R , operation R nephrectomy , origin of tumor, pelvis 
involved many cysts of parenchyma, result, uneventful recovery 

5 Kretschmer and Randolph, male, aged fifty-five, hematuria, O, pam, L, gastric 
disturbance, -{- , loss of weight, -{- , oedema or varicocele, varicocele , hemorrhoids, -f , 
palpable tumor, L, urine, pus blood, cystoscopy, bladder normal — both ureters catheter- 
ized, pyelogram, left showed conformity compatible with tumor, operation, L nephrec- 
tomy , result, died one year seven months following operation 

6 Picque, female, aged forty-five, hematuria, O, pam, R, palpable tumor, L, urine, 
alb , operation, L nephrectomy, result, not stated 

7 Rabe et Morel, male, aged fiftj-four, hematuria, O, pam, L, oedema or varicocele, 
oedema legs, palpable tumor, L, operation, died nine days after admission to hospital 
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and before operation, origin of tumor, autopsy almost complete destruction of kidney, 
many cysts containing hemorrhagic fluid, result, died nine days after admission 

8 Ralphs, female, aged thirty-nme, hematuria, O , pain, R , tumor felt by patient, + 
palpable tumor, R, operation, R nephrectomy, origin of tumor, pelvis (?) , result, died 
few minutes following operation 

9 Reisterer, female, aged sixty -eight, hematuria, NS, loss of weight, -f , oedema 
or varicocele oedema ankles, ejehds, abd , tumor felt by patient, + palpable tumor, R, 
operation, R nephrectomv, result, died eleven days following operation 

10 Reisterer, female, age, NS, hematuria, NS, pain, R and L and abd , loss of 
weight, -f , constipation, -t- , palpable tumor, mass diag , ovarian tumor, operation, R 
nephrectomj , origin of tumor, “found in the retroperitoneal position in right kidney 
region” from kidney capsule, result, not stated 

11 Schwartz, female, aged fiftv-four, hematuria, O, pain, oedema or varicocele, 
abd, varices left leg, constipation, -{- , tumor felt by patient, -f- , palpable tumor, R, 
operation, R nephrectomv , origin of tumor, fibrous capsule right kidney, result, com- 
plete recoverj 

CONCLUSIONS 

1 A case of spindle-celled sarcoma m an adult is reported 

2 The statement, that this is a relatively rare type of tumor of the 
kidney, seems justified 

3 A pre-operative diagnosis of tumor, probably hypernephroma was 
made in this case 

4 A clinical or pre-operative diagnosis of sarcoma is practically impossible 
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CONGENITAL ABSENCE OF ONE KIDNEY 


UNILATERAL RENAL AGENESIS 

By Meredith F Campbell, MD 

or Neav York, N Y 

FIIOM Tnr DU'MITMENTS OF FATIIOI-OGF AM) DliOLOGl, BELLE) OE HOSPIT IL 


Congenital absence of one kidney is most often an autopsy finding 
When the lesion is recognized during life, it is usually only after disease 
and frequently extensive destruction of the solitary kidney has been proven 
The condition, theiefoie. is of gieat impoitance and interest to the surgeon 
performing operations on the unnaiy tract We are herewith presenting a 
clmico-pathological study of nine cases of complete unilateral agenesis of the 
kidney as found m 13,000 autopsies at Bellevue Hospital and one case pre- 
sumably of this character observed clinically While renal aplasia or incom- 
plete development may be equally important clinically and is four times more 
frequently observed, we are not concerned here with this anomaly 

Fortunately, unilateral renal agenesis is not common In this series the 
incidence is one m every 1,444 cases Anders’ m 1910 found the ratio to be 
one to 1,817 92,690 autopsies Adding to this number our 13,000 autopsies 

and others reported since 1910, totalling 122,320 autopsies, we find an inci- 
dence of one in 1,610 cases 


embryology 

The failure of the Wolffian duct to give off a renal bud after the duct 
has reached the cloaca is the embryological explanation of unilateral renal 
agenesis In some cases a rudimentary ureter repiesented by a fine fibrous 
thread or a partially patent tube is found leaving the bladder at the normal 
ureter exitus, but this aplastic ureter usually disappears some distance below 
the kidney region Non-development of nephrogenic tissue is the probable 
explanation of such a finding There are often associated genital anomalies 
This is particularly true m females, and results from defective Mullerian 
duct development In one of our cases there was marked aplasia of the 
female generatiye organs isolateral Avith the renal absence, in another, there 
was isolateral aplasia of the male seminal tract 

clinical considerations 

Unfortunately there are no pathognomonic signs or symptoms of uni- 
lateral kidney Urinary frequency, pyuria, and occasionally anuria have 
prompted most urological examinations revealing congenitally absent kidney 
In none of our autopsy series was the condition suspected during life 
Physical examination gave no clue suggesting unilateral kidney and m but 
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CONGENITAL ABSENCE OF ONE KIDNEY 


three instances — those jxitients dying of renal failure — did urinalysis indicate 
nephropathy In a few cases reported by others loin pain on the affected 
side has been present 

In some of this latter group the diagnosis was made only at operation 
The surgical import of this condition has been forcibly stressed by Ransahoff,^ 
who m J912 collected eleven cases m which, unknowingly, the only kidney 
had been removed or otherwise surgically incapacitated (nephrotomy, etc ) 
All died promptly of uremia 

Careful cystoscopic examination and the liberal use of mdigo-carmine 
intravenously are perhaps of greatest diagnostic aid When the dye is 
employed, the patent ureter should of course be plugged with a large catheter 
Ectopic or extravesical ureteral openings, particularly into the urethra or 
vagina, must not be overlooked Plain rontgenograms do not always assist, 
but may do so in a negative way when they indicate the presence of a probable 
kidney shadow on the suspected side It must be borne in mind too that 
occasionally crossed dystopia with renal fusion occurs, as observed in an 
autopsy at Bellevue some time ago The fused kidney was found on the right 
side but showed two ureters emptying into the bladder m normal positions 
In such a case plain rontgenogram would suggest an absent left kidney, but 
pyelography would indicate the character of the anomaly Occluded renal 
tuberculosis has been confused wotli renal agenesis and aplasia Inability 
to find a ureteral orifice or to pass a ureteral catheter is in itself, of course, 
inconclusive evidence of renal absence 

Case 10 — C C, aged six jears, admitted because of freely movable mass m right 
lower quadrant without pain Urine showed many pus cells Total phenolsulphone- 
phthalein output 35 per cent in two hours Plain rontgenogram showed no evidence of 
left kidne}', right kidney shadow lower than normal but of normal size Cystoscopy 
reveals no left ureter orifice, catheter passed up right ureter easily to kidney pelvis, 
obtaining a hydronephrotic drip Indigo-carmine intravenously appeared m deep concen- 
tration from the right side in six minutes and with this catheter firmly plugging the 
orifice, no blue was seen to enter the bladder, urethra, vagina, nor did any appear in 
the rectum P3elogram revealed a dilated ureter and right kidney, moderate ectopy 
and no evidence of left renal shadow The indigo-carmine test was repeated twice sub- 
sequently and never was evidence of another ureteral opening obtained While renal 
exploration of the left side was not performed and this case therefore lacks the final 
proof of the others here reported, we feel confident that we are dealing with the 
same t3'pe of case, certainly of marked aplasia if not actually agenesis of the kidney 

Age — This is a factor of comparatively little importance Just as many 
nephrectomized patients live the normal span of life, so may those congen- 
itally allotted but one kidney enjoy a fair life expectancy However, we 
found that a third of the autopsy cases of this series died with renal failure 
Our youngest was five days of age, our oldest patient was sixty years of age 

Sex — We do not know why the incidence should be greater in the male 
Statistical study reveals this to be apparent, but it has been suggested that 
more autopsies are performed on males This seems to be the likely explana- 
tion as there is no embryological interpretation Five of our cases were males, 
five were females 
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Side Involved — Here again an inexplicable predisposition apparently 
exists Tlie left side is involved considerably more often than the right 
In our series agenesis occiined on the left side six times, on the right side 
three tunes and once the solitary kidney (not a fusion) was found in the 
inidline somewhat to the right side Approximately this ratio has been noted 
by others 

Adicnal — This oigan was absent on the involved side four times, it 
was not described m five cases It was recorded as normal on the side of 
the solitary kidney m all cases Absence of the adrenal probably results 
from isolateral vascular agenesis 

Renal Vessels — Renal vessels weie not found m seven cases and m two 
instances their presence was not recorded If evidence of renal vessels is 
found, one should examine particularly carefully for indications of a degen- 
erated kidney — a cystic or fatty mass in the site of the normal kidney In 
a series of thirty-nme cases of renal aplasia which we are reporting else- 
where, a few fall within this degenerative type and unquestionably would 
be overlooked did not the atrophic vascular supply give the clue Clinically, 
of course, this point is of no moment 

Uieteial Agenesis — In but one of our cases was there evidence of ureteral 
budding A fibrous thread left the bladder at the normal exit but was lost 
in the lumbar retroperitoneal fat There was no lumen and a dimple only 
was present at the normal ureteral orifice A normal-sized ureter, particu- 
larly if patent, should cause one to seek zealously for the remains of a 
degenerated kidney BalH reported a case m which such a ureter became 
a huge cystic mass, bringing the patient to operation 

Bladder — In none of our cases was a ureteral opening present on the 
affected side, a dimpling was seen in four cases, however The appearance 
of the trigone was not recorded Some observers have noted absence or 
hypoplasia of the trigone with absence of the ureteral orifice 

Genitalia and Repioductive Oigans — ^Aplasia or agenesis of these struc- 
tures IS occasionally associated with renal agenesis A unicorn uterus with 
most rudimentary ovary and Fallopian tube was found m two instances In 
another, the testicle on the involved right side was retroperitoneal and 
atrophic The right seminal vesicle and vas deferens were likewise atrophic 
The character of the epididymis was not recorded The verumontanum did 
not project as normally, but was represented by a deep depression on the 
floor of the urethra Others have noted the complete absence on the same 
side of the prostate, epididymis, vas deferens, seminal vesicle and ejaculatory 
duct In females, the uterus has been found absent in some cases and 
vaginal anomalies have been present In seven of our nine autopsy cases 
the genitalia were normal 

The Sohtaiy Kidney — Perhaps the greatest clinical interest focuses on 
solitary kidney The burden thrown on this organ is frequently over- 
whelming and at autopsy in three of our cases a destroyed kidney was found 
Once there was generalized infarction, once acute suppurative focal nephritis, 
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KIDNEY RESECTION 
By Albert J Scholl, M D 
or Los Angeles, C\lif 

Recent literatuie on renal surgery indicates that surgeons are recog- 
nizing the value of conservative surgical procedures on the kidney 

In the early days of renal surgery nephrectomy was fraught with much 
uncertainty and high mortality, and only rarely done When it was found 
that incisions might freely be made in the kidney substance and that they 
healed readily, resection or partial nephrectomy was attempted This opera- 
tion showed a much lower mortality than nephrectomy and consequently, 
for a short period of time, it was considered a more desirable surgical pro- 
cedure The fragment of kidney not removed usually healed promptly and 
preserved a portion of functioning tissue 

Hutoucal — As early as 1886, only a few years after nephrectomy had 
become an established operation, Czerny^ removed a portion of a kidney 
following trauma This was really an emergency procedure, but the follow- 
ing year he did the first deliberate resection of a kidney, removing the lower 
pole, which contained angio-sarcoma , in 1889 he carried out three further 
resections At about the same time Kummell " also resected a segment of a 
kidney for stone and abscess 

Von Schmieden,^ in 1901, collected reports of thirty-four cases of resec- 
tion in 2,100 kidney operations In i,ii8 total nephrectomies there was a 
mortality of 27 per cent Only four (ii 8 per cent ) of the patients m the 
thirty-four partial nephrectomy cases died Moynihan,^ m 1902, reported 
two cases of resection of the kidney, one for cyst and the other a case of 
excision of half a kidney for myxosarcoma In both his cases a wedge 
of kidney substance was removed and the wound was closed by interrupted 
catgut sutures Henry Morns'* reported a case in which one kidney was 
removed for tuberculosis, later one-third of the remaining kidney was 
excised The patient was well five years after the latter operation A sim- 
ilar case was reported by Papin ® 

Berti'^ collected reports of 112 cases of resection of the kidney from 
the literature up to 1921 Eighty-six recovered and eleven died The out- 
come was unknown in fourteen A total nephrectomy was necessary later 
in seven cases and a fistula persisted in five The total 112 cases included 
five of cancer, with two cures, fifteen of tuberculosis, with seven cures, 
fifteen of simple hydronephrosis, with fourteen cures, and eighteen of horse- 
shoe kidney, with twelve cures 

Hotv Ad^nch Kidney Substance Is Necessaiy to Suppoit Life ^ — The work 
of Tuffier® thirty years ago, and that of Bobroff ® later, demonstrated that 
hfe could be supported on a very small portion of a normal kidney Tuffier, 
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KIDNEY RESECTION 
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OF Los Angeles, Calif 

Recent literature on renal surgery indicates that surgeons are recog- 
nizing the value of conservative surgical procedures on the kidney 

In the early days of renal surgery nephrectomy was fraught with much 
uncertainty and high mortality, and only rarely done When it was found 
that incisions might freely be made in the kidney substance and that they 
healed readily, resection or partial nephrectomy was attempted This opera- 
tion showed a much lower mortality than nephrectomy and consequently, 
for a short period of time, it was considered a more desirable surgical pro- 
cedure The fragment of kidney not removed usually healed promptly and 
preserved a portion of functioning tissue 

Historical — As early as 1886, only a few years after nephrectomy had 
become an established operation, Czerny^ removed a portion of a kidney 
following trauma This was really an emergency procedure, but the follow- 
ing year he did the first deliberate resection of a kidney, removing the lower 
pole, which contained angio-sarcoma , in 1889 he carried out three further 
resections At about the same time Kummell - also resected a segment of a 
kidney for stone and abscess 

Von Schmieden,^ in 1901, collected reports of thirty-four cases of resec- 
tion in 2,100 kidney operations In i,ii8 total nephrectomies there was a 
mortality of 27 per cent Only four (ii 8 per cent ) of the patients in the 
thirty-four partial nephrectomy cases died Moynihan,"^ in 1902, reported 
two cases of resection of the kidney, one for cyst and the other a case of 
excision of half a kidney for myxosarcoma In both his cases a wedge 
of kidney substance was removed and the wound was closed by interrupted 
catgut sutures Henry Morris ^ reported a case in which one kidney was 
removed for tuberculosis , later one-third of the remaining kidney was 
excised The patient was well five years after the latter operation A sim- 
ilar case was reported by Papin “ 

Berti’^ collected reports of 112 cases of resection of the kidney from 
the literature up to 1921 Eighty-six recovered and eleven died The out- 
come was unknown in fourteen A total nephrectomy was necessary later 
m seven cases and a fistula persisted in five The total 112 cases included 
five of cancer, with two cures, fifteen of tuberculosis, with seven cures, 
fifteen of simple hydronephrosis, with fourteen cures, and eighteen of horse- 
shoe kidney, with twelve cures 

Hozv Much Kidney Substance Is Necessary to Support Life ^ — The work 
of Tuffier® thirty years ago, and that of Bobrotf ® later, demonstrated that 
life could be supported on a very small portion of a normal kidney Tuffier, 
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